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cT'm'n^mQ '^^?.m3 of cn i^y^aspmiijuifs o» ^ inm Q^wm^if§ 
A!lKl^ilCf 
CesitroQl of taaeelo ^ « m i ^ @aei9lie mapdl^&sM^ hm 
Gmdi c^cx^adl oostTOl toroiws ^ 0 utHiugHoia of tm^ma 
i^ltSi loaa to »iO|?soaa0ttv0 toUlvam of a 4990i«8« (lieoo«» 
a^pmflis «if<m ottjp lsii«aQa{|9 aa €10 off«cta of tfeo cUcD^otomjiita 
isi ttQ Moiosr <>f tho po0e» I t s msmH ^ipniv wed al.@o <m 
t i t t oftoaeBEfcstio 1»a£!l0 of the ^ t t z i l i t y inAiiead lis^ Ifho @t0s:tlmt»« 
It ^m ^9mt&m§ cmsAOmm &9gii9s^9 to ovAuflEto tho 
offootivonoQo of tvo eOlqjitiKliiig oientOf «pbel«lo and ^iotoj^a 
and d iic3ib»i(ll^ 3^Sii@ apnt hoaol on tho aolon f l ^ t ^SESB 
'^^"^I'^tmr l i i i ^ to CI oextoao po«t of iPO0St#aoo and fsrutto 
i n 2ndia and ofSiov Qoitt2i»3«0t A ^ m ooanlxioo» HiliMi fUoo 
«ro liosi s»itod orpnismo for oii«h otttdioo oniii t o Hioisr ostaU. 
•iftOt iiioifl Ufo»o9^o mA mtm$ oolontftckton* 
A Itfioyi^eyy oolong of ^jmm J M H i l i i i WM dotoiopod 
f tos iai tolod ftndto of JatiM MMOtUom ^ • taipyoaaiago of 
0 
t8*0 j t 1 C and d^ -^ TO fOMont ««l«liiro hMtti i ty* H M «!i3]ito 
o* 3 ^ 
lasffm yimt& ireorod in ^ass lass aiS iies«» f«6l m ws^SIX pi«o«« 
of fisai^ Hiu ri[i oaov^sno** the fUeii ii«M t^nttevroa to 
TQosiMo oaoss cmslirooteft of nifo f^ rsss^ s acd oae^ ss^ a 1)^  n@^od 
feoaia^ th® aSnlts oa cti^ostoxtSicixt tsiwi& sapo? fOl^  ^foo 
Sa^« Gi*o@s&3 imro oaao izi ai l ^osltsie aiie^sotimd aslaa 
tjliiSl: ooist oIoth» asoa ttolw rat© of &c^ cMa{5 «a3 aoteffnSaoa* 
Qiiotopa vas :i^ «mQ to 1)o ^ o laoaffe ©ffoottv® liiijnoatsaA*. 
ttm, of C«0i56 ^mmm^m Ai^olale %mB also effootivo txit a 
oc»oc£it2^sli(»i of 0«06a!? forooat vaa r^oix^a to is^iooo 100«0 
pesooQt 0ta«ilit^«, Em&X ym 3.os» offootiira in ioduolng 
9to3?ilit7 in 12^  jEBISIIItilat ^ oosi^ av«d to othar db^mAo^Bm 
In aU oaMit of i»diio«& st^rllitr* htfl^diabiXit^ of o ^ vm 
novo oiStTeTo^ '^ offsotod ^on asdios vovo tvoa^oA* !l?ro3lod 
fwnAoa tfioiHia vodnotion In foeundity* fMOliMnt of liotli tho 
fftsBo «MK0.t«A in tho iaeroasod steril ity «ia tlio f^asklos 
lidLA f«if«y ttiaia»«r of ogpi* 
Stuaieo on tho MOloglooSl «ffoot» of tbmw ohonootoviiwti 
ixM99^9A Hlflfe p3P»»Ofi900itiOII pOfioH %iM paTOlOOaidt iflOVOMI 
the ts<©ato»c^  of ^%m ^m&e^» • I«aiipi7it^ of a@3.et 
treatoa v l ^ a^olafto md ^m&t ^m rodatsod i^ «3?ao8 thiotopA 
Mf© spai of ti?ocsl®a f«iA©3 W3S af^aao^ 1^ a31 ^ 0 ^»9« 
tlsffj t&oe© iM(ts h!^ bocooe infocaad* 
*Tio oSfTocsto of a[liaS.3l0f t*itotoi?fi m& !t3"3sa. oa Ifeo 
Qattag ^cpsp OB^ osmidl. eoaiJcMtiiirmoss of ci!:aoii of ^ ouoosfi^ l^^ ^ 
mslQo ia a4ffoi?sa$ ITESHOQ ma ^ 0 o^p l^^d t»sr ISiom J^«»O 
njspootoa 0te»i31t:? wa® OQloalojfj^ ei OS t^0 tiasdo of Itio 
proportieno of @lo^lisod asaS somad oaaioo in a Qfi@o fissarsifiK 
t^ ad; tt«aEt«a m^ma v&m as i^ a^Ksno tieidi ooape^itiuro m ISho 
noxm^ noiloo* This «iito li&osi ooi:^s3^ id1^ ttio Obsiswod 
•f««flXity« Btiiiar o^ »«rv«ai «t«silit^ tS&ao tlio oa^oetod iraliio 
wm m iaAox of «iiflneoa instizMi sttee^oo of tho ot«ril^oA 
•aloo liiilo « Ioif«p o^oovroft stttfllit^ mm m tikSiocKtioa of 
x^ diiooA MftiBc iMliHyw f!iiot<^ eMi oe&il «|ii01«lo stiolXlaod 
mAo» i y f « » i aovtt ooovwlitivo iSkm Hhe xiosstail ouoo* (^ tlio 
ol^ov 1^ «BA iMMi t«tfli«t jaeOoo infr® fomia to %9 loos oo^ i^poti* 
t i ^ lii«i iftit ao««a sBlo«* 
«• 4* *» 
donailo ftxaa in Bon^ liia «oliitiQii mse9 iilt^ite^td la graOvi 
8«i?i9Q of aSLefllioX* 3«€rlii»ui of «fiuii 9p«oiiiMi «laia«a in 
ti«!^oi^!i& mi& oo«iii vova stndioA tmdev a stddasrob mioxoaeop*. 
fli@ hi0tolo^odl Qtt^itd of tho cpeioao isaSioistei thcsl Hio 
c!iordeal0 mmimtf affeotod tSio 0«i«s»:tt£r» sod mxpsenm^Smg 
io^ra of €i3 t@st9«« ^ 0 s^^oa of antmsQ spsxssaetosoa %ma 
jrctSnoeS tn tli3 fs>sa of a C!5!!oaot ^MMU Sffacts of s#i9liito» 
fStift 4ll3t2*t0i*i'{tttcai of iSliQ Mtpso ee^lti* duft^a^in m& BBEKSI«1 
%dk t>0<m cos® 6iEss» und ocHpa©tJ ^ th ai^ol*^© usi th&ot^si. 
VB&m m m&silmm%«e§ tho ^maSs msm oieo mtaiiavQil la 
y !^»i&tii&o f^uotlcn 1^ ^ 0 also of Hio tosto» i^oiroas tSio 
OimSiOO 8007336 t o b o tma£fQOtQd« 
XZSH^Srllt^ ptl^ SBlS C!^  atM SO^OtJlO <tlXO!|0flM3nOfll IfQBPO StSldlO 
11? aipplsg '^o 9 ^ iantaer lisrriii of 13i« fly la do8l3f«d 
noltffcion of ^9 <fti^ ao«l«ni@al for two sitsiailc»» hftm 
fiti^lMit t«apor«HE7 illdoo of siedotlo divon^o^os %mm 
pTvpme^A hf t^iiartiliit llio papiA tostto on a iai49» aflir 
liolBS «laiiioA la f*0 yoyomt lasto i^MMfllo wroola* It wm 
6iMmmA 1MI i^olaito miA HSiloloi^ a ooald pMtiioo irealoiMi 
• 5 •» 
«h«(3ao80i8«8 sliclcy* AiphoHade ««aiii3.%«d In 0lifilcliiM»» tiMg 
c^vomoo!S)t8f itivoiaosiomal 1al4^B»t l!ix«i(m of 1ti@ tvo anaa 
nf hf3lm^t^0mm (tiaraQOfxmes snS Inroelss noav tho ooatzw of Hi* 
ctizt»i08mMitt« IMotfpa Sn odditicm to thooo a3>03n?atl,omit 
pTotiacQa sa^a csail ccmsteelctitBiB dl20# 
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<ssk 2seM iSI£BBZ3ftSjlA% i® ^<^ osif^lnA yosk of Zv» VB&mn Adhoesi 
a»6 i s ^litalflo fbr fho owasa o5 ^ 0 dsssao o^ "^otor of 
^oik hm been 4cm<» uader % m^^TviiAtm* 
D<9partoi2t% o^ iiooloflyt 
t . tnttoStiottoii •••• ••• 1 
2. rt0ir*.m>' of littsratuso ••«• ••• 4 
4« lofltactica of oos^ai stasilit^ ia |>^  .et3€m2?l|i,t,^  S5 
6. C^soal la^stis' csa nctinc C5oa:?0titiirm@tio of 
?. Iffocrto of dicnoeftoillepto on at^soatiotiva 
tioaa©3 of BJ» £ '^*Slll&3a* • • • • • • 56 
G. "^ f^ocfta of ciicnocito'i^laatG en oc&otlo 
11« 3ix»ax^ • • • • •«• 92 
tt« \d€novl,oaj^ iais«rts »••• «•* 06 
1% Eo£eBMiio«i olt«a •«•• •*• 97 

ft Itaem •3Ktiiit mntfwsi^A mth nei^ a«iloiie pi0ia«a8 thatl 
fvsult tmm. ih& ^ mmm liiiob ia o«tta^ t^ i n W l t t&o&kmt 
on fdil. kiayAt of plflnto* tm ftloo ISuongfi tlio itmrnttLmAim 
of plefit disoasto lior thoa* In a oomtxr Hko 3 i^ai% ilioz« 
«»oxiastt8 apsfnt of ws0t^ i3aa,o8 io ootisiiaody the d@9taraotioa 
of v&^^M^9 exop tor posts offooto tiho aattonaa. ooonoiaiy^  to 
a oonstdoraiae oxtoat« Ouoiisrtftt® boin^ nutsitiots'ill^ <ves3^  
yifiH ^ ^timAsiQ tmm l^o mnjor m^lot^ of X»disi aiotaxsr 
md mm wsa^m oil ovo3^  tho oonatvy* Ws& othor vo^ptaiao 
0«}1D0* "^ ©f ^^3ro csloo ospoetKl to a mmlioy of nosloao pot3t@« 
oao of ^lOh io tho aoloa fly, Baaaa ia^^^ti,a9 CkxjuUlon. 
UMqtiitoiisl^ Ibtna in ailmst al}. 0o%rtli«»#i28t leicii cotrntsriLoo* 
.%asl»aia cmd. ^ o@t AMLesif ;^ .moi^ ia^ tfafi io aiotilliitoCl 
thte«#oiit tlio tjxBtm tSaioa, aad has a VQT^ Icsrtp hoot vrnm* 
iodAoB oooorltte i t oltacfl^ o loiajalf fptni^ o snd molono mid 
ioao of '^o aoot ijapoytant jlhn;dto Xih9 t3SBX^$ pot9 gn^ poacdi* 
fHo oictint of donoai Itiio tif o^oeo to '^o/ptaiao t»xodti6ti(>a 
lA SttAlft io not fniiy xofldisod* ll(»%(ovoyt ofloa no^s ^imi 
90^0 f«f ftiwi of 'ttM "ftaolatia.oo oaeo oittior paaeti^ L^^ r o:r 
totiUly iKiftil ^ tbio post (Soxftsr^ siBnai ane Bsfexa^  19€0)* 
fho pxolliMi io thowflivo sozioiio ma yo<pi>o» tho tixniiiotioii 
of ooitftmo aotHoAo iki» tho ooatxoll of t^io post* fhovo i s 
no aosM ^lel insoetioidos lisvo pxo-viaoa % vapid a»a offloioiit 
Imt iMing iioiwtjp«eilio» tb«M chwsiiealB haim fsoAiie^ A 
«i<fii!oiBi«itta hfissazdt thxDtt^ the iiia&|i09iialii(Kt« IdXlias of 
baxttltH ait& iKSuiflelal ^rgimimm a3.llt«» ^d ^lis han XoaA 
lie the aoeunuilaitioii of toido resldtiM in the mkvimtmmAm 
^roo'oert ^9 »al0taKiee developed tcr iaseote to taoteim 
ejnthetio inseotieides has roodefed l&ee ineffeetiire* Oth r^ 
netl2ods mu&i as o«>p oiatoxw pxaetieeet gmiiiag of disease 
reelstacit njUmtQ^ ea^zosaantal esnitaetioa and Molog^ oaS. 
oontiol. hm^ ondoulsfeedly important scoloo to pla^» Ixit ^eee 
&r9 tons torn tm& oft«& V9T^ ea e^nai've aolutiona* 
dimotle oonttoX ma^  he a @afe eaad feaisiblo i^ ethod 
of oontzolXiiin the Sneeot peels* fhio scathed tmna opeoies 
Qpeoiflo and aoiwooiitaasiliiQtiag hoa dietiaot potentidUties. 
.\].tlK»uifii t!tl€$ eppxoaeih of et^xesem^ on inseot popD^atioii 
i s not nevf and veeearohee have tmax oaxvled out toT the 
leet eeiwveS. :reeanit sK»e6 of om? Icnoidedge ie ifcewed Ihif the 
eontiel ef iaeeete of nedioii impertenee and injeote of 
agiAeiatiiieX iapertstee eiteh ae |t» f^ ciiaMtaft ham not heeii 
eat^eetei to thie t|pe ef oontxol* denetio oontssol ineXudee 
efteplMMie inoespetaMlity* hjlueid etexilit^t aeiotie dalWf 
dieteyled ees f«liee« lethal, feetore and etexlliiiiition of 
ineeete If vedii^ien ind ftienieeXe* fhe lael one vas 
appatently firet piepeeed atoet nJS ^ Xniplins < I9d0) fby 
3 
sutMwttMnt «tt^«9 lor BasftilanA miA Bopklas ( f95lf 1939) 
(19^1) A«aoiiartriXled tkis% mmpaya&m eonrnxOi^ tsm\si m aUE^ j^ lei* 
lytoflllty tn !!» 4. dt^aegtioa, ^MQ cftiooiistda inosoaaod 
pm^smsm ^m i n i t i a t e tor t^ ia t^tsd Qta$Q@ i)0post!3csxt of 
Aip?l©t3a,ttii?0 to fln^ti* ^eiaieals •^ ast tci!:^ d ^t&riM&fi the 
tuddota of Q@aio{3il.f *9^0flna]c7 cmS aos^ iouXttnroQl IfrsisoT^ aaeo* 
Bio pimmmt muM %n a» afet«pft ia th© oaa© tlinjotloii. 
m4 a nozk-iaillssflatInG ai^ snt hcMd. la iiuittoias srtoflUty in tho 
lidXcm llyt MSM paq«yMtttf has l)s®i doftontu^ ana tlio 
ad«tiwd« lisr iitiitih tlKiQo flho^iloala tntosfose lath x<9piodiaQtioii 
in thi9 8|»ooi«a of fxuilt fly has ^MB ia-vsatigtttod* BotaiXod 
iif|iiAi«« littfQ lie«i mad* to ftaA out tha hlatoXo^oal i^mfaa 
i^idh ttay iba oauaaA in ttk9 v^pxedisotlw tlaauaa ^xougi Idia 
i^plletttioti of chanostaillaiita* Qimaaa in t^a maiotlo 
Qibioaeaoaaa of tlia pupoa ottainaA fiom tlia Xaarfna tzasetad 
idth at^ XKlOf tliiotapa imA haaaX hmrn eXm iftaan tstuiiaA* 
aiMSj OP iz^iMimBu 
^^mt tli« p««l d«o«A« hfts l»«n Hi* itiiti«tioii «f staoMl 
0%««IU^j i» Held sopudtttioiM of hanfttl lA»tot«» EadiiKlioniift 
ili«K»8itilla»l» mA ffm&He nnstpiaailiAiist fhettili ooaooaly 
«eiplo^ fiiip inSueiiig ^mAlttf in p«tfta of aadloaa mt& 
fli# dontxol of ^fthmpod f«fft« of ogSElonlitiiViaL tapos^anoo* 
B««|«li C19^) mmm to %• flxg^ rni^w to oootiioS. »^»»ftti^ *«y^ i^  
IPffiii^ f ^XDUifi tlitt «•!«&»# of iBii^ «Hi flloxi1li@odi id13i i^piioloto* 
iRiiiiati^  i t i9U ^ S ^ ) ootiia snidueo tlio population of 
tfithffitXiglft s i ^ tt*0 p0» e«i*t l>y oosMii$ii^ f^oooslofllaato 
emA l i # t «tt»QOto«t» flio pixiiB toXlMiojsit F,^ p i^aQT I^^  
ffii<^^^3,§ tm& %eiii ooiit»»ll«a idtH «ot«pa @tostHisea tss&m 
C^ i>y« l£l jOUf t9<S$)» ^oxl l l t? oouia 03.00 1>o Inauood in 
tlitt Ktaeo of aiftlMBPtltti ludJi i l i ^ £«<idiiig tli0Ei on f^  a i ^ 
tyoot^A vitti OBihol«t«f tfpa or a«t^% fopiosCL uppllooliono 
of s^<tM»X«^ t ^*9^ o^ iMtop* pmAnooa ttoxiUty In «^f*<t^ «« 
JiMidyBi CCfii^ton 41, ia«t 19661 LaM» ^66). ilgholMo hm 
iMtn Ibmd to Iw «i offoetiifi di«ooit««i3.aiit againot 
M» ff»«^'<^i"ftt* CUttvtofa and Haiaiit 1964)* I t has l»«i vopoftod 
liy iHiwiyft C I9tl) that aa3la» of thia apaaiaa aia aoxa 
aaaaapttmia ta ataiil ity affaota of i^ l^ialala ^ « i tita faaaiaa* 
mm miL BatiaiSo < f96t) taataA m&mmX «h«a»«taxilmta 
eoipl^^ srl«siXit^ in ^^ 1 ^ «•»• • oscliiniaid an& 
iM E» SiflAi ^ » 1*^ pexo«Bt tofpa or l iot t^ i»si 0,ma In 
Ibod li»» 4d im^xm ^ m ilusi tho^ voro f«a oa3.y Ssir S4 bovmi* 
aaalaol ISiViso eipaol@fi of fytUt flioof |^ ifiasaiX!ltiJiaBf 
H* iio,3aiaflUa ^ E ^ £• aai l t f f l f t ^t i^ ot»iioiiid«a i3ist si!»io:ia?io» 
a«t«^a m& tyotaalHo novo «cji«aaiy offoctlw elicir^stavllflEita 
HetT tJotli niilsd CAA t^t f»]^0Si ilitt@ a^ rlhottoaGcis^ o msA 
5i»£llii&xottzsoU wm 1L083 0ffaetiirai la asaoa. In mmi^^ atiAf• 
Ox|ii{Siiai9 noS l>o«(^ K»8 (1070) t&stoa tho off90ti-««a«so of 
anft fe^ tna Kh«l i^ Ssotsfto offeotoA Isath Hio @pooioo tf%mnf0Ly 
iMlo tioopa lAiiGli pioduooa 100,0 i^ oxtiont atoxiUt^T In %o^ 
sosMi of E» filaitt vao Inoffootivo a^ pdnot £» ot^itgt}^ Bono 
of Hio i^ ooloo ooiaa lio%>«vori u flrtov&Uaoi n i ^ lunol* 
l a l t i «oA OiiiaoA (I9i9) «tiiat«a i^^ ofjtooto of a^ pholatot 
toyof %nmmmtmiX tni $»fX«oxottz«llo aeta m XitaaUNliai 
axMlM* » « QoiiolttAoft tlial tux tho Ibuv «li«K»stoxiIanta 
eoiaA vioAwo alogiUtyt Hio oaioet of atodUty vaa aop«nA«it 
apeR Hio ooiMiontyHlioa wA aoAo of asy^Xiootioii of l^o fliiiBO* 
atoxllanit aoxf a«a«a of AomKlovMont «na ^^ la ago of Hia nltaa* 
1MHI olHii&iitA ta iadttlttllQHUUI 'ff-*^! %)b«n tli# f^iiia«« %mt9 
tHlustw^ to • « ! • vitli aai«8 •t«2lli»«fl lior fdofilng th«Hi on a 
4S|ot «3iiti^itSii8 6«fX)01 to 0*2 fOfOMit of n f^tiolttto oir on 
l>X«H(&t« fpyaarvA wil^ 2*5 and Of 9 pozooBt aolutioaa of a ^ t a t o 
(Hodin J i iSUt 19^)* Uottopflcd idL jail« Cl9^} V^softoA t&SKt 
ovsitioDoxdn oompoaotla «tii<^ x«»aailf hir^xoI^oS to tx»xio aoid 
%«ro off^stiiw «&«fflosi«»ii«Bt» t>r iffftfOiffoyaLa l^oiaWwgag* 
ftio 1200 of 9%«xiXo*iitilo «oloao9 toctrntfOMi oUaSnaOlsr 
pxofoood tsor EHipliB® C1957) vaa eiieoosofoiXly OI^SJO^ "tagt 
^imgim'^mf m 3BU i 1935) in oiraaioacnns fSfaAlJuaa^ hfliatoll>yiK 
tmm %e IslciUI of €aiPaeao« Qiio appsoodt of oontsol. of 
Hmsit £3100 Kiaa psoM i^ly oa^eelod l^ r^ otoinor md c^sl8t«ioai 
< 193$H 1 ^ ot^usdoa tho of iftoti'raiiooo of Bmmi xnAiiitlon 
aa;»ln«st £• sm^UMSkf 2* iftJOlSiUUl ^ ^ i * fittWilllttfli i» Hawaii* 
IOIJUIAO Hi jQU ^ 19^) iviaditflod tho pv^ me of £» f?ffit«tft 
vith vaMofieti'90 oaaim (03157) oonfoo tmm tho ioXffid of 
fonoflffOt miA ropoztod thict pt^ae oipoood to doooo of 9000 • 
10«000 vaA yiodnooa 100*0 ^ofomt atozllitir in isotii ^ o ooxta* 
AaajowaittMi. lH i3U C 19^7) yoporloA ttiat •««»••« ootfl4 Isa 
olflflinod in oMftioalins J2^  JxgiBi tmm lite thfoo towns of 
Hon Soalii Ixiloo liar inraAtaling ittto piipao* pxoipiAoA that 
iwUgralion of iaMnlaalod imoloa nao chook«A« fitoinoy 
AA**^ 1970) axaftioataA ^ '^*»"^^ff ften tlio iiilMid of 
piq[iM« Cd&al4«x«l&« aodoffts la md^cdag tli« inftvtatlon 
His atfl««» liiitih had 1»«a aaHJvotcA ta snuKi 3»dtt.ixti9a am 
papim CHIioA« Ai s ^ t 197l)» ^ 9 fPlains of ^ dXaaft iMtih 
(1966)f %£iaa tho !i^ @a o t |U filsitt ^^ 03ra Israilaelddi ma aOJtevdd 
to B^t0 %!i1ii nomaa faaal0i3» In a twpm mAe eontwl opsri^ 
tioa orr^ tls^ t XU f^fiMi^ la ^ ^^ta islcmdt i.teiii^r a»a !il0 
in 0i»a^cati»g ^ ffliaiiyM,tatt fmm the aaaa iAlaiid th»9a^ fh« 
iiftito*^ 2* aXfi^ isia@3P ^sld mndttioss ^ ti^nc ti tTa^p 
ilMse tipip^ i* |iart vaa ifi»iy3«A p&vifi^o^lf in eff^mal solution 
of ^^lat«« !%o liatftiaM.litjr of o^s voa fbund t^ hav9 Imtn 
svtfhMoa %o $4*0 peseoat (^T^tmA^m At Jitt 196$)* 
Zt lo gaMvallLy %eUoi«a Hiat «loslllt? in fam&t fUoo 
ooBiio^ iM obtoiiioa lihxo«i# Hio fl^^p&iovUon of ohomstoxiXanlio 
to "^o lavfM* Ktioov l i i l^t (19i$) 'loolod tiho offioooy ot 
t«9% iMtoip»t ai^lailo ana tfvlMltto ofliiaot 19io lawtto of 
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20 jjcggMt^* ^ ^ i^^jg and £• i^ fttt^ tMa. iMit failed to 
I t «««»» thfl^  8t«3liitsr In jhradlt fli#d 9m l» ^se^l^ 
iadtioaA 1i>7 «a|Ki8liig th« p%a« to smdinttioiis and sd.ao 1}^  
tveaftiag lliaft xAth tiharsositoxilmxts. Ho slorilit^r ootadt 
im^9m»§ l» inltieed %sr Oxj^anidis eed Patoaeoo (19^3) • 
ili«a thft psttm of 2* SXan '^^ '^  tireatoa idl'^ ®g!t9pa Ixst 
K<3i909 ot a3^ « (196$) ouoooodod in indw^Uni 100*0 p@X06at 
itoxiUtf in tho «imat« of 1» a f^ltn l^fff^  and j|» ajt^ t^fl^ i^  
i&«n Ihe pi^ao %MIT«I dippod ^tr iMrt^r soooiido Sn va^or 
oolutio^d of tofSf mat^^t a^3latQ or tsotaoine* CloiSLar 
voaudtta mim olitadnod vlth t«^a and hmpa itiflo tho pipao of 
^ladflBa ^ ^ tyeadod tdHi $«0 foxeoiKt aoltttioas of thooo 
oh@i»irto%ili«tt0 i^awn otid Biiri<A30f 19^ 9} tm Faddwif i969t 
HoiaddiB Slid EaMOf 19$6)« Kliaa (1979) m^^ also iticltieo 
tftoiility in a^SQUBI #|qayM^«if* ili«» ^ 3 ^ar old papem traro 
dip9od in othHwX avltttions of tipa» aoto^d a»d h i^rso* H« 
flKTlliov «t90it«d» th«t tlM «li<iao«t«silaai;l0 iitdwod 0to£iiit:r 
la 1»tli HI* ••«••• tntt naQloa vif« novo «ii»e«i^1t9 to thoir 
•Cf^oto thai tiMi fiMia^i* 
^ \ 
fho •ttOMoo of it«>il#-aMao t««liiiitii> tarm^f dopondo 
vpm mo wl iag AlfcXtty Md lilio mmA oon^otitiiraaoM of tho 
wtoiftliiiod and BosmA lli««» Hsioo of 2U ^IMUft- «>>€*> 
«3iq^«tA to gMSoa radi«tioii follttd to iB«t« <»i^fititlir93.y as 
09ii|Mif4»A to l)0ISii3> W9£L09 {HolLlRRIOlC SHift I'ttjItlBEltOt 1970)* 
Bovoviirt M«l.li9 m& Bae«tti C I960) ottataed 100»0 p&tem^ 
«t«fiXit3p« lAifln troo^Xir oneripA odttXts tmm pttpm «iii«ii liaA 
%&mi Qonfino^. fi>r T days prior to omQi^ moe ^ 12000 r» v&m 
fUJoidOd to £^to v i l^ tho 8033331 tm^l^m tho sraetio of 
i«pfsMfffe«a 3aa nomnX aaXoo htAoQ 4 * |» ^eixm < I96S> 
vopor^ oS ^iiel; adults of i|« piyAtg^^ %f83ra> as <vicjoxou@ m l&o 
msBsal onoof vlim tlio pi;^ di9 % 2^e irmaiixtod o^ d loraiflU On 
^ o othoip h'm& tl&e oi l ing 'vls^tir of %vm^^9& tmSLes of tho 
oaao ^aoioa ym fbimd to t>o gx^^otl^  xo^ tueoa tx^ KQti;^^ tmd 
i^ ailoifio (1964>. Si'-illffltlgpt ^•O poroout jp^ettctloa l a ocstinc 
ODsnotitiivaaoua vaa ootiood in tho sailos of £* q;^'At'^^ 
i3*r^dif¥tod tuo dism t)3^?9 mt0T^iaaa9 ^ a do so of lO-^ craa 
0mm mSia^ixm (llol^iinols aad Fajiiaotot 1970)« ndussador aid 
li l« aaaodatoo ( I9t3) «opo3?t«d ^ a t only 5Q»0 pofcont of ISio 
trrtMs^9& msHm of 2» ffoonaft^tiffft ootad m^9 a& ooaitaxod to 
aosnal Ailos ai!ir>ag i l i idi da»S pozoant aaetinrf vaa o^oorved* 
Xt in «ild«it tm% tho aihovi i^t«d Xitoip« t^tx«9 that 
mmtH l ia ior end M t i a ^ ooinpotiti'Viiwss of Inooots m^ h9 
ttff««t«d hf gmtuk xttditBlioii* Sitt tbo vm of iii4M»stexiXants 
afty 1M «»«• fmitftt i l i ilaoo in wovft o£ tlio eiioo«» tboy havo 
aot INMA ^ m d to itttofffim i d ^ tho sojcmii f i ^ u r and aating 
oofl^otiti'Miioeo of Hio iaoooto* Oxyimidio <19#5)# oo^d 
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0f i^Xiffet txeafttd mtOMB of JEU WT^^^*^^ ^n tlio oHiex' hanat 
iftazlUsiiig ^@09 of topa ana moli^ii aid not affoot ^ « aating 
'«i9»iiy of 1# ftXiii (fsrttttaof I967fti HmtotiiciOf I975s 
riflKilotiiEi®Qt^ OcaaiEditioitt 19TD« ZiSBMogiMi fllJiSU (19€6) 
iil>9«mia Hiot i]^ ao9 of Hi ^ftffl^«ia tx^aloa tiiitli hoc^a voxw 
as oof^ fc0tltii?a ao ^ o nosEisdl mX9&» SSisHtw rsmslta %^ se 
olJlaiaoa idHi g# jiUGlHEUI* ^^ ^^ i^ tho aiaoo voxo tvoBtod ^ 1 ^ 
aotopa iUaiSm «& jflUt 1970). Moaxi (1972) T9pstt9& ^0t 
w^0& of i^ JEU USiMiA tsooloa i d ^ i^ plioS^ atOf tn^ t i^ rtapa* 
bo^ft ana haaoi 1^ 0X0 m oomp&ttti'm B& tlt« aoraoil oi^o ta 
ItielJ* a^las potcastial4tt«o» mmi. (1973) f&imfii Ifcarts tMotopa 
tveaeloa wKloo of gsgUoi F<-^ a^ffffi f^%^*f^^ voxo eiord oo?i|i)0titivo 
in sattng than tho aozaial i«»3L0s« fima& Cl9^) n^xtoc! ^ a t 
tw99^kmmt of iiaX®@ iidth aiiliola l^o bM m of foot on tho laQting 
"vlifiitrafia ooamaai oosi^ polltiiranooo of ^ qW*ff#iffi^ ^ aoA thoy 
iMMM mm oofspotitiYO «• 13io no»ai oiioo* 
fliot loiMPi^ltf of 1^0 fUoo to not Affootoa Igr 1^ 3 
1190 of fliOMiolofilantOf has iiooA Ohoifi lagr ggioliolrig gj^ g^^ 
(19<^)« HMiotilcio mA Ooloftitiov (1973) fdona -Qiot ^ o 
fMwiaity of £• ftlMi f^** no^ affootoa %tioii sotopa txoaloa 
noltoo ouMtoa K&tli iioniail. fMOkHoof tnHlt i t voo ifoanood %iiioii 
tfoidoa aHoo novo oUovod to Hoto vtth txocloa fonaloo* 
Skts,tAn$ loaipvlty of tho fUoa vao not affootoa la oitaiov oaoo* 
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ttailar obtoitfliiitA ^ « l i f t apan mt Urn tky» Hhsn < I9t9) 
«tporti^ ijiecvaatd l&niptltsr Aix* l* ffliBllliliflll tKMitffA smXast 
tut ^ 9 nosasA foeuilAa lived lon^sy than ^ o tsKinttd fMdl«9» 
^fftoi C WIZ) mted n xoSnotiQa in tlid lemipidtf of txtlSik 
893M8 of 1* ^ ay^Mt- ^®^ '^ o^ f ^^ v^v^  tV8a?l«a vdHi ai^laitot 
t9]?% net^o* h«^a or hsafiiU H9 fnfthor minted oixt ^etl 
aiKtiiMI ^"t^ ^ €ti3!3O0toillia9d i^ aftadTf yoa»Q9s 1^ 8 tongo^tf 
of noxa^ fiiosf fho idiiipiiitsr of £ajixiia 1firytin1it?ii ^^ ^^  ^ ^ 
9$€uo9d <bl^ aii tve^od id*^ a ^ i a t o iltM&% 1966)« Ea^nyaadbi 
il, iSi* ^ 19^) ot)e@r99a a osnsl&osiiiaL^ voduotion i» Hi® l i f t 
w^mi of t»th Dosecia of E» 4^ fifikllflllt ^ <^ tvoaitod %iitli aitioledo 
oltiior in tli@ lorvaSL Alago or m oADdlto. KaSooiiltiii C1970) 
notiooS UMit loai^vitjf twia t%miM.%s of poar pi^liit l^ j^f 
^yifi.iiftitt vofo ad<99xo9ly affoetoa lisr hiifnor doaoo of t^^* 
fho iso^ iil%iU%:r of «oiiig Qbosioaloirilaiits ft^ainat 
inoooto has stiBfulaloa intovoait fbr tho stMy of tho o.fecto 
of ^ooo cii«9iiettls on iho ve^m t^itoti'vo Itioanoot Cfijriial «nA 
XoiQIimoo < t9i9) ABA LiiJIiaiieo mA Cygnrtal (19^9) olMMVirtd ^ o 
•fftot of voftAito vSkikw^iA^ Ajpnto on tlio oiraxioo of 
g^f|li|f»ft]f|,ll |MUttttlSUEHI» ^99^ fbmA '^o offoot to r^aixy %fi#i 
««• and Ausvlioa of txontMBl* and gy««lo«% liAiiMtioii of 
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aii2.« mtrm coUs V9s« In ondoaltotie i?ha8«« Wixmy m& 
Bl«^l9f < t$€4) 3@^st«& «ift«nil*vt daaaa» to at^ ansKsls and 
xtaueti^ii of oirasy alsso in SJiilAi Tf-T**.f^ *f duo to oi^l«(lo« 
EM Cl964) an^ Jo^ lasa (1^67) o^ ooarvoi #LO iHtiisii^o i^t^mB-mm 
tioA of silica. ooiXo nod oc^ t j l l idoo in "^o osiao Q;0 is^ift 
siooosdodi zodtMstioB in 19&o nualior of laa^al ooo^ost mS gsoaueCl 
difiiategsKstion of the OITSHIOO in oo«K»)iidhoo %iioii -^ osr ^mm 
troKloS lAiai toi>®* Alaaat siMX^m wimHtn %mm oMatood 
t 4 ^ Q3!$tisiota%olite©t 0toi!oi^ m i olS&ov oo!i:!«>^ Bi4i3 in '^o 
oa;^ of E» i# a3oaogtfi^ {^  (HoeoloiTii mkA tttssk€m$ 19^i 19^1 
l^a^ toHtii m^ ttmiBBf I9t l ) and in ^M6mM3Bi& '»!>« (^aitiai ig69)» 
*Sh& dofmorisllw oftoeto of tepcif siolopa ana aphol^® oa tfio 
tolotio'iihie ovmAen of ooftodiii bootlaf) hm® a3too liooa out3.tooS 
tisr Hot!ie JElJSl* (19^)* dtaateiaain ma Beunniftt C196B) t^ tma 
into7fox!i99&oo in "^0 inoosi^i^^itioii of tixltiiifeod thsniMiio inta 
Wk of tk» anOloi of wxreQ oo3Llo and ^Uiotaar ooHot ^«n 
•lAlAo fUoo vow tx«atod %d1Si o^lslio #ioiH!ly iiflo:p 
MOfiifROO* %eoovdi»a to Uatolin ( I 9 ^ ) t tho offoot iraoioi 
fios mmsil0t9 iiiiiMtioii of doirolopiMBit of o^ fweioo ^xoii# 
fiodtMitioa in e^positioA to th« £OXM«tioii of iMinollir doiwlop* 
lag oggo in I t jflU Ai—ftiff^ folloidiijf i^iio«ltoiis of 
t«o«l«)ftiio and Mrtbil oottimo otafbaoto* Jidtil «id ^vfiooa 
(19^9) olwoffoft th»t t»MEla«it with 2^ 0 po«o«vl aphoHoito msA 
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i*««iiit«A in « pse^NUMdvt 4Ui«in«««tiott of tti* o*f»i«i tivMhM* 
«iA fht Ussotffeioii of fnf oeogrl** ul^i tnoMwiliMr ai i* tli« 
•(Kit witeovft h«m peSiit«ao«t lili«l tfi«to«l«silail» do m% m»m 
my ^paarant gpteas a»xstboXoMo>& •2f«0t» oa 1li« t««tMi» 
llo%i«y«T» Q#iolat« MA InliiMt t!i« AafiOiii^ Mnt of 0rmi99 mA 
tmnimt tftth i£t i^ fftantiftiift iMilflUfrMillllT (C;«tiioll Had Homisliiarsyt 
19$5) «iA In ^@ amwif mm nn ftwfelteaili hftllntinili 
(G}iM%«xattlzit 1962) i^ hlXo In ^ 9 tiovuio tlf$ ittflSd #ffifffl3^M 
only Hie o^mrios vers affeotoa (Florpn nsia M!Sima%vm§ l9St>« 
?OpA md moftopa hm9 ^m ^mm sopoartoS to aff^iot the oTaxiea 
of i» 4» ^ a ^ ^ « ^ Cfloft;asi md liaBveoquet t9€4>* Berlx«m 
(IB^J) o'ba9tr99& o^ mrlQB do@aii«p«lioa In ifldia flag^y|st*i aftoi^ 
tf««liieii% of tliiotepa* Sohiftixta Ct)i9) o1»erv»a tlio of foot a 
of te^at iMtepa aio^  ^pbolaie on tHo xwpxoAuoti'vo timmf of 
the eye 9iatf IttTOiltln SSUSAM » « t>ma thai tlieoe «lefil«Kite 
el^iiflemtlsr feioeeA '^le a&se of ^ e sfooAn^ ?e«tee of ihm 
tvesleA 9iat» v«x« a'h»itt a%0 peveant anflAlmp thm thoee of 
Hie witxwsted oaoe at tbe hl^iost lewle of topa muS. a|hol.atla» 
Bnlttlo < t9^) ooaoladed thai in Oearetm Coekmaelit j f i j l i y j i 
IMBBMlfiit tepa afeoppoft i^exnaloaiiiaaie Mid <»maa€ tha taato® 
to atso|ihy« Xt naa flKPldiav ohoevfoA thai tiqpMi aaoooA atnowiS. 
ooeyte Aavolofnont «iA payttol Aaltvieiaiioii of the oirasiaa* 
Hevflm <t9i7)i iMlXa alaA;rlAg the affoeta of %ilmmwftMk9 
H 
iehlMtioii of ^e:^« d«ini2iipM»t and iraeiiolttlitm of iai« aiixa# 
Our te9vX@d^ al»tit thd offset of ehoaostesilanto on 
tha rpniida of f^ ratt d i e s t ana ^ooiall^ of tho siolon fX^ ft 
lU flM««iyMt^ i s s t i l l <viiX!f sieagrs* Ha^os 11970) s*8^xted 
a vs&uotion in ^ o s&nQ of tho a^ naiSs of ^^aami ^im^^ ^m 
tho pv^ a^s %foro osc^sod to ^losia sfaaiaftion« f«ia at a oonodiw 
tTSBlion of 0»t poreoeit sdCfooti^  ^M OOO;^08 Ad s^iifw& n^i of 
fm^\®9t %lil^ jfoa«ltoa ta tho %^n^2^i*^a of o"0®aftol®a 
C^S s^ikSt I967b>* l^ 'srtijaas <t9^)t iitkilo stut^iag tho offeoto 
of sBKlltilotioot IbiBi^  i^ SEl ;iotidion# tstiiMliOd Ith^ o o^vso^^ 
o^^ vodtofii^ Rt of 4^ HiLttMl* 
fhe orfoot of dis^eals on irasloua ooU. s ta^s i s 
O9!^ eotod to |»xQclt2Qs diffovont M«tixt«« Ksisov jdt i i^ (196$) 
haifo vooorSoA thiKt in oomo inssots ^osasloaA^^ ^ ^ opoiBfti> 
tooytos aapo destiosrsd V ^oaostoxilactst Yuet i^smatias twyona 
tlio lA«t diidsioa oostiAiis to AofttSo]^  «n& 1»OPMI wnmm 
S90»i«lo«ott* Cliao C I9i6) aotiooA « iMUleod ysAttoitiim ia 
spsnuiftoflMiiAf al^iottili ths gaeoM otvttotum of llio toslos 
vmmxmA m&mms&Bi in H, 4» ^^it^-ff <m tho tmativnt yiHk 
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voduetian in Hit • ! » • of a^ naAs (LiaAtiiiflit JSL i9U« 19^1 
Hi^vaar^* t9S5)« Xa IxiU voovilsi MlhoaoiiBai o a n ^ t 
sd^oitioflRt mduetioii In th# also of Hi^ ta9t«« ooo«n^ 
aft«3r tspm injecitioii CHoajA ort al«t 19<^* >3i3ilar vtauXte 
\i<*or@> otilaiiiQd ta ^ 0 <sa^ of tbo a3.ti£lfl:i ^^ r^siXt fiSQ^uai y>g^^of 
19t4)t 
jToiated otit to f)4?t %tJ<m inoifeaiefo oad Bstiaoa #3?>w©t ^ a t 
tiao is ^ 0 ^ 137 s?as0|jonlra©tie «^ r2:ptm€@ t^ait agnsmJtJtiy ptodaeo 
atesiiiieEet lafthal sjtttafetaao oy cs9iroy©Xf ^amm ^^ ©aa^tlo 
ntttoxi'a in tliQ f^ «m oaU© (ChTtt^ ajpyt 1974>« I^ BtiLaaat l^Oial 
mutstioas fkiw ia*mxlaia^ «hxc»K»aom^ sti!ttotii:^3l cdimisss of 
tlio aactuiM of l^aem dotloimoios (IttHoa^* I940)« ^ o tlr«t 
#>i i i f t t of Hio p«08«fiQ0 of do«S3iaat 3.«n i^a sotstioao \mm 
pfnftt»a Iqp R^rHils ( I9 t l ) In 19io at^^Hlwi og^t f^xtill&oA 
%f IfittAlflriNMl ipoxnof miA %iiicli faiXod to lii^flli* 
OHiOOfliifltlLMto plajf mi iapoztaat iK>Xtt la liui «i1iV!yo«» 
jg«M«l« of tlM •ttlaoaio* QkmmmmB mtaotrntOAttrnt aaro IbwiA 
i a aflMost •&! ^tfolopiaii sypitos iliiiti am fiftiliBod ly 
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i n aitotlQ ««(• in tti« ooooad oip ^lizd eldnpi^ 4diri«ioti 
l)9JS»i« lli« Ibtmatlon of Mastodtm (l>aiEaiai«Mi md Mmmm^ 
¥9^41 irb3i«iirte ma axoaelit t 9^ t Hvlolla and hmiM$ 19711 
OiQir^ oip A l ^ t 1972)* ikarn® mmmmi&m eamm smstitlit^ of 1^« 
tm& 3a$ol1,n» 197l># ^-ilo aaasas© aa^ ^ <Kja^A9f^ as Hie 
tf&OMtinn o:? t!s® ©stathsals of anoi^io acta C^ IT-^ ) «i6 oiopti^a 
ooaixtaay fflis:^93f ma affooto 09li«is» fpjyfe CSil0>*o ^^ ud 
!?aiRtfoi?» 19648 r^msr oatl FAo^f 19^I GhsMlMsit'aitii sad -iiiwtttf 
1 9 ^ ) , f!!i© ^aoJtie eallo stiffo» fho ©atiQ aaoag© a® ^tis g®m 
infiiKjea Qoaatlo ilaaa^^ :*ai < 1964> ©tialioa 1^0 ©ftmst© of 
a.|i^ ol.at<i on ^@ isitotio cCii»a&Qcm@© of ^Mas ofl^ g^nti* H9 
indica^oa t^ isst a»5af: tlie cgjtoaoaoaal atiowpatSeasi oDsorv^ ^MIX« 
fytioklnoast deXe^ouat flnn ehsoaosomosf ^omtsio 'B^mmamnmn 
maA mais^tmm 1nld{p»* Somaitio totx^loidy wm also otKsiorfaa 
i a iM,9 e«M» Zt lm« te«i «iigii«t«d 1^ iitisriiatih <19SB)» ^ « t 
^m dtimXmlklf tnftttovd #ix«}»o«i»9 liv«iiE« mm a »a|oy ottaao of 
oiHX aovllif wA ^«ir AM Mtft Yoadily tii(liie«d I R intox^aoo 
o^ lS i tlurt «M fx«iH)«iii« Ibr aiifltiloii (BMiMftf I9i9t Boott 
ma iv«Mi* I9i4t Oung flsd Hofiilii* 19$7>* H I O «a%f« ailyttotttxw 
of iStM OylOfiliMM idLSO 4ll(HMpMlt ^ ^ 'tilO :fl91RiA%5L6lt of A CUNf 
otiU ««ilBv«iOf pfoXiftMdiott of Hko «adapXA«^o totioiaini «ia 
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(BMtoit and Bofftoiit t969)«i lotX^if <1996) iiiggiatsA 
emam of «O!11L doc^t «ia ^ » mmtiiig piifslologidiiX dittuilMKifio 
.% amiiQS? of aflti^oa on ^m saodo of ao^ioa of aitissgiii 
muetaid a ^ ntSioif oaisglatlur; aaosts lii*t« 1>o«i £ta»1® fa ^tmawf^ia 
ffalnpofgaatoy (t'^ slsa^  aad lE»dt 19551 #alia:r «»^ /<tri2f» ^54t 19901 
and in oi^QT on^mUmB tm0xkB tmm Isac^oftoi. ^tmm ^ 
tamm^& (ilo:mEid^r» f^60>» k^xis»i C 19€3) and i^si^^l imi ^oHy 
(1961) iuwoMotoa j i igi i t^aa ttarop^mma a»^ ^«»fl ^ Q * 3SOO JP 
psoOtiood ^ o Iii^o0fc am o^ of olsisis^ooaia. matattnni}* iiol Cl9i1t 
^ t o t i o ehxDQo001100 iixda<»9i»t«d a mseiti^y of ^inom^litioof liiioli 
aiw dOiotioBOf lAforolonof oiKttfnflooi Uns^t dioosxtsios ood 
Inidito* Oiideoto (1943) a»!m«%vRlod tho &M.lit^ of tiWolliMMt 
a mulaaon ^ Hvtek piOBit divsaooomoot ond T o ^ Cl943)f oonfliiioi 
Iftio ylnaoiMBKMi la %ift^^f|f|^ Ranaiiam aid 9«tx«|in ( I9$ i ) 
ibowod 1li«t iStkwm aooySAjqr ootosv ( « l h ^ msatfifflio 9^1hnm%$ 
AOltejSl OilMMM ilAiMMlO M»d If^MftllilothlS, Otll1S0lM>iy llU^llliill 
tndtiood ^weimmmm iwoiiKo in dlidding oollo of liai&oy* l^oiwt 
i l l i3U (19f4) oonoliid«A ihfli^ fsnotftsd ip i wui M offootiftt iA 
l^iedvoinf #iieM(»«Hi« Iwoileo m x-xajfo in '^ff^fyfyiflifr flmn* and 
IB 
WmmnSMx C1994) pm^mi^A »i>^wmwmf» aXMfsyo^ tdUms ^ 1li« HM 
to m& tmUiu In the m«lotie etvm^mfm^ 'ithmmt ma oth;srl«3mi 
CjSLst^ l had aacsD tarn roTor^t^ to f?SDi2iK3o afticMserj© ot 
iS!i»t30C30ao© CQsttrsfWit ^44 ) * 
immiim im wmmn 
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XwessJf t b ^ ^ « e9<iiiK)ii imna&fljt iaaui IJHttflftlififli- ^^ ^» 
t!»«iidb (^©ilov S» mlonr tAth a uhasmotwelslie pattern of 
&m^^mmQL ^amm vm^^ne tdag* ^ o isiM ^ings aso mnoli aodi^oa 
in t:^ o ^xa of halt03«8« ^ 6 aljaoam of ni^o nad fme^t 
ooQslstd of aionRaci and iiia« ^^loiitii ir»«ii«0tiimljw 'Hid tm€i9 
m& to&m?© m oiripooltoi? sfe the a^ aat ia^smt. 
oollactJUaG J^Wtta of 3W2I mmi^mM la^stee wl-^ tli© mjiss>t8 
of aS^ O J; f*C ana 69 «» 70 p«i««n* «aatli»o haeiitlitjr. WMI a&iUta 
vevi ttoliitatiiM ftzi S« s 8* eog^t ocmaitYiieto^ of vim trMMMt 
ana «o<fiff(ift ^ iiMiiod o3o1li« ^lioy ncvw ftd on a ^01 oontamiiMi 
sttoxoM «ia pxotinox In ft 1011 z«K%io min ^soi^ d^a in flit«ill 
p«ftitdiilk«» y i iA «•»• pl«»tA i& tM wmaUM^ etm^^ sponot 
99*«A vith w^9» wm aHm k«9t tA •Mh oa^t* ft<iiMi of 
EMiMtiiiiAt f;t^ «^«^ »^ ^ WttttI vtm iA«i koivt ttt ^ o oagia anA 
oofiwa «• e^vipoat^oii «&%•• i»» %• tmnHmh fkmm mim 
TBVjfXM'tA IQT fPMl l OMM afiMP CWNfy tliflX%|p ftHMf llOlHPSf fllMl t b O M 
20 
mad Ibod i s -^ i^ Ibm of maUX ^&m9 of pnqjikia* fh9 ;$«*• 
tm^!& InfBetioiu Oa «n@r@9iid<» 13i9 aamt® «»IN» tra»9fof«*d 
to tbe Mttfiag oaiee«* 
4ootoiiQ ablations of t^o Sealsod cshsrasetsiiifrntft %ie»« 
iiritsKKl %dtli »^ 9®1 (|ii2»titi0o of fWaoal'iteS mmf* "^tt^r tSi« 
soXvcsit had imm^^^ ^@ ti<<8at<iai eogtw I«EI@ lm}^«i ixii%o fSjm 
ipartiollQa %dtj^  ^ e hol;^ of a pasr^ o tiortay* s»a wao fl!lv«a to 
til© tm^^^ wmrm^ fl4«i oiatiBsoacily S»» ^»0» a^sm* *fl«i^ 
%ag6i© Hio OKSeilto ii92?o fift oa -^o laoraal ^«t» 
tlastins ^(pur m^ m^m:^ O0ai>0ti'UiMiKiO3o of !3^0» 
t««ato3 %dth @3eli ono of iSx& '^v&e ^uamt^wAl^^^ w$Tm &lm 
acntemlndfif Pift^aa dm,^ oM siom@a> idlr#a faf3al«s ««y« MMpA 
togothos* \&th at^TlIiaoi oai^  aomaa. laalos in ^ii&vmi:t «siliot»* 
B f^ii «•!« ooiitoto^ on lEIaiie laoi^ O30l$i mi& ih9 rate of 
httliiiiaf %HW S«l«»aiiioa« Obsttwafeioao K«r9 oontlnwid ifttp 
f i f l y Aagr«« g f wiitTig tlis6 sisxiliaod i3a3>«6 %t«xtt no ! • « • 
tiipsott* tbiB aoxMH onodf tbo oacpiotod fopogot otoieiXit^ r ««• 
Qal,cnai(t«A on ^ o teils of the pWfOYtion of tho 8toiilis«4 
and mwuA mtlm* ^Mo vat tli«i oompnapid %dLl^  tlM aetuiA 
t i lM i l i t f O^MPPtt il l tllO t««t|l« 
21 
pnpddi tMtlNMi* fhix^ Instos* lajtao mam tma^vt Icr dippiag 
ISim t& Qlieieitexilmt oolutdum® of doaixQA ooao^ ixtxQetiojao 
£bv t«» 8ii&^@8« ThQ noXution of oacti lih^a&stoxli^t lam 
pi^ fpisroa In ai i^l loa w^me^ om r^ tbooa ooaoauitisitirma %»so 
ii9oa i^flb Had oasiior pso^ aood tOO*0 poireoxt crtosilit;^ in 
Hio ndtiltii* Oa daf oonoR of tSio Ia«*9a& ttoatiiioi^t ^ o pisq^ oo 
v«xo ti^oQ out f^m ^ 0 oana €s^ dio^iotod in t«0 pexoont 
OOaiW Oit!£@tO« 'l?«|iAO@ VOf@ Si0Ol»ftOd> md ttiO tO@tOO %N3S0 
kopt on a oHdOf ^ t l i a ^km^ of Oi^^ oloolioa^  i3»a 4%0 pore«it 
aootio ^sld in l« I xoftio £bv 60 • 7D sooonilo* l%is QOltiti<m 
%i^ fSion «9ii9^ «n9d ^ ooaiio of a lOotting pa^Vt cm^  ono oy Hno 
dxop* of 2*0 ^oxo^t Xaoto»a60Mo oxeoin oto&n «a« p»t on 1Si« 
olldo to mmr ^o tosrtoa* \flo5P %iiii£$ fstaiiioa t iy tc>»l5 
atnittoof Itio aatosisil vaa squadlied 1^ ^ vttia^ ci OdTi^ iAip M A 
oxovting a unilbiit pmBmrn* fh^y 'W9T9 ^m xitifsd oftoir 
24 tmixm vilti oydJJiar^  aaiX poliiiit «ia otudioa «ul«9 CiHdl 
ki«loo» ilya@£9ll Boaoavdi sioxesooiM** fhto»io«iipe«^s of 
fitima»mmm& team nomia aod tvootoa ifidt"vtamAo wwra tiieoa 
idlli » 9S an vmmxa, snd nvtiii a lOiiielc aoA tiiito f l l« of 
22 
^ a a«8ivod Qlt«[ii08t«silm% Ibr ISSLTW 4api» aft4»ip #ilel& noaial 
ftio^ *KS8 aai^pllsd to thc83# Qemaas vara fiaraoviBd tm tli« 20l«i 
aa^ ,' of asaersEsioa* fma vara koji^ i n o loc^ i i e fet^iao iss? 
34 lKjt!R3. ^ 0 7 t^ i« f!3® ^adliaa ta ommmH t&i-mm^ of 70 p&x^ 
03il! aiooliuX* esse 6(ti:,^ 5?8sl#a ^ fQwf i a (^a^ mx^m at 
•^t^Kilmor HwMWBWh i>iiii3ti©»# ti*-*«%^# 0aiiawixi0# Fi»fia«t 
tmmnm OP (umm mrmmn w ^ orotmiiggAB 
23 
VQpwdneti'VQ potential d£ l/i i^ ianfM t^t* mnm fltiaa^«d lisr foaaing 
'IHtid <flfel4tEI90t9C!l3.int ViBtA <Klfk tO JIlMMill? <mtSmi& 4ll6^ ll3>%8 i n 
pi»9sit&0 disoetiondt '^ vealod P«3a3l«@ ^^  tSomea Ia3 s^# t'^ maS. 
^mnam I)9tv9«i fsosial f o c ^ ^ 3na ms£id3. sialae vomi slao aaAe 
%ie^  oaned togsi^ ®:!? in a oIc»t£i oa^ Gi#aai»diii 0^ m 6% and *^« 
i*e s^odii6tiii@ pot^otiQl of 1^ 0 @i?@Qios vma dotexciiaea as a 
ftecittoa ot ^& matey of iriatSl© ©0:9 ol^oiaea Itea essdh t^^t 
of emmm Posemtao^ crl^sili'^y laa ooHotHaftod t^ t^n&zii; tl)« 
^ holefo t» f h«teli in 
^ f 7 J ? ! z • •"•""" •'" "• " ' ' "•' ""^  z 100 
fh9 vtmata olitai89i sura px««flfit«a i s Talft«« V3U ^a>i 
ttAHtnisttViA in i»oa of adisatOf eOJL fli<i fili«»0f«xtlQc^8 touted 
ooiaa initao* •foflHty i» J^ ommagM^ —> In gm^tailf ^ « 
a«iVM of t tv i tu t f ««» afl9«id«»t on 1^ 0 ooliowitxvtioii of 1i£i« 
iHifltioirloillMd «••«• «• «lie lAio mx t/tmAUmwA^ tfal«« vtm 
w»x« «iHM«ylili« % ^M «lia8K»ail«etXant8 thsii tlio fMAilOA* fho 
lAaMlity of Hi* • « • o^^aiiioa £ma ftnalos ts^i^oa lAHi iitliov 
24 
of iStf t$ifo« iiitQdiitosllmtd «Qd/«iiih iioniua. m«3L«0i A«oXiii«& 
«l9iitLGi«tly» llh«a tlie f«i^«9 noM tv«»flE|«d iidtSi 0*0078 i^tiv 
«Qss% I^Si^ti^^ mil^ l€»t p«ittasit of tlia « i i i liastfll^ «a« tliis 
deeliiui tA tlie pexoiotagei biiKtkiiig of th^ «gsi was «f«Ei max* 
i^!T)i}Disu}e6 ^ m txii»loa Snai'vi^ aBl.d in the esoss «^^ wkl<ia* 
v i l^ 0«(K)1B puTowl tMotdpat 1li@ xidsooBta^ staxllit^ i»ov«a»«A 
to €B«96 pQ9o@4it C^aiao S)» I t f^yttl9l^ tnomisoii to 93*56 poiw 
iNi»t tiiai ti&lti 1310 pm^novo iM r^a 8t«flXI»9& <^ a1fto 3)* ition 
Hie ooaoQiitratsioa of tgiSot®pa vam aatil&efi %> ^OtSi pos««*f 
100.0 prnxiw^ 0Fto24Mt^  va® olstolaeai In •SJO pxogBD^  of tsomea. 
fsaaleo ma tx*^toa isoaoet as ^KHX ae la oaeee ^0£9 Isot^  the 
pmsmtm hafl ^om t»i^e6i <*f a!l3ai«>2 flBid 9)« Ibvo'rasr* 100*0 pex>» 
oeat etof l l i t f ootiXd imt tse oHlQinea «i1^ ^ i n ootsoontss^ s^ em 
ijbea tfwslea feaifilLee weipo aiUoiied to siite iidth nosaaS. males* 
'?«e@tea feraalee eioeeoS to m f n ^ «^e© p^nre e 900*0 ^9e«it 
stefi l i ty only ^m the ooiieei^ tyatlon of Hie «lie^0te»ll@Kit nfts 
doniaed to 0*09199 peseoot* 
AJUaoQt etmiar sewalte iiefe olstaiaea mm ifholote anA 
liiBia* J^ pHolde 9ielfieA 100*0 i^«reiiit etevilitf at a ooaofRlya* 
tioa of 0*0625 peieoBtt «li«i nonial feii&ee v^pe oioeeea lAtli 
tveeted salee* and eiae lAiee t o ^ Hie pevtaefe tted lieon t«ei»leA 
idth thie eoaeeotietloift ( f elfllee M end 9)* HOPO agslii e 
25 
ooliotittftttioii &t 0« |S5 p9mmx% im& to %• tiMd in ow^w to 
eiyl i^ K)0«0 pmmmt ativilltsrt i » ^ eiovii INTIIKMII the 
hai to %« ««l«0d to ^ 0 pi3VG«8tt in ofdoir to Inanee |00«0 p«3^ 
<s«at sft@2?ilit^  in a n t^ txsii ot oxooeo^ ^Mmmt^ £B this eiuMi 
aaaof atssdllt^ «8B !ii#i®i? l^«j«^ m^oo taii» iaj»oB£fi tHo 
ll^ SI^ Plild© Ht 10%iQ9 -^&l6tSSt?S!^ k^^ 
fli« tma3.@s SIS t3ot fi>i3jov ai^ ^oeiflo pcitt@m la 
Xo^ flAS 1ti8 0^011 In oiarft@in Giksss (^ 0Fio0tQXlU.s>06 foosiliis 
d«^ @dtted a Zaai^v um^r of 9gm ^^ tli9 mm@it onts* f^ao 
iliQB fli«ir trsateS %d1!i (st^lt^ sd O*O0€ pox«o0Bft dc^oitoa 
1t03 att* f W tsg* <faia«» t AB^ 5) aa osmpawod to ttio noKial 
fn^ tSbLeii K i^eli imd 1S02 «^is at 1li« e«« oo«io«iit«B6ioii %£I0KI 
mol^ A vith tsNiatod aokloo Cf 9i[ia.d S)* llinil«ff!ly ftocn^o tros^a 
idlfti 0*IS pmraoiit hffiiiil AofeslttA $429 a»a 14|5 9ms& C a^^ l^ ia f 
floA 9>t itmmm mtvml OIUM «»i»««d vith mtHim t9&&H& «itb 
0«t9 pox«i«Bl hm€lL aoiK»«it«ft oalr 12t0 egg *^ 
I f m moa^wm^y^ t/tv&s of itid dt«ein&i»3 oapocdty of 
^ « tbMt «lMMit«gliant« i« si«l«« i t teooa«o oltaar CHgiix*o Z) 
tli«l 11it»t«p« mi* tli« aovt pxoiaiiliig dionieal J^lloiroa ti^ 
«i;hol««« in iMimlMg f te i i l l ty , H«ioX vftfi tli« l«ai«t •f;«etiv« 
of H M thVM «li«iio«io t«it«d« mm «t a irvty loif ooziemtmilion 
of OvQiSi pvmmAt tliiot«i^» pmanovd 100*0 pmrnmaA ait«fi31ty «« 
2G 
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FIG. I 
U(i7ii(SGm n2?.is!>3 0? ^rT7}ajn!:ihfaiQ 
31 
SU JSSffiilStt&lft vttve ts9at«ft villi d«6l»«d ooiKton s^s^ Jioiit ef 
•lhi9t«sMi« n^lAlft «i^ h€s»3l ia jbd^* ill HI® QQem.«Hr elvm&st 
exosMio wix» natto tsdftvooa ?Y«iQ:l«d F«I^9Q f. I%«sal Tloaeot 
'^ 'yont^ d ^ailoB* C|!is0Q0 « « » 0^ 09 ^sta'blio^^ t>0tpaaa m^ufi^ 
of ««eb t^im %>«9e afts^dd idfli iKitip«^ to ^ o 0tt)»at3 of tiio 
flli«!»»irt«rfLlQSt0 oa tlio f©oaa^tf aaa fastlUtg' of tho ©i-'soieo 
ma oii ^ « loaosjvi'lsr of '^Q a^Mt0# 
"Tljo ifftfR t^a ol3rliiin©a C2am@9 4«^) oloasa;; ia^oe«;® that 
f#0imSitf misi wtm^^ c^ atDdaor^ iaf ^dtn aOl tl^ e i&a^0t«xilaito 
ifT«fliP«otiin» of ^& ^m tseatoO* Iloi^ivert txc^oS fm^mt 
pzoduooA loiooir ni»1ittip of 9^^$ iSxma, thoao otitainoA ftom mvmnSL 
fiMii&«« «hi«b a«t«a viih %m$^9& s^o«* laeotfft in « £9ir eaoeot 
•^o 4toeiwt ia 4\ie«iiaitf woo o^ MVfva to h§ m,mc(tXs pmyawHoxm. 
«o %• i m i l f H o B of itio olifiooflft«xila2i!%« ma oxH^ a9*€bt1»^ 1 
ma 1fy«%%9t ««»§ P9V tm^9 vmm 3.8aa «hin l»lEh lano aosoo vof*o 
tiNMiliA itHi 0»09t25 9«VMBl tliiof o^ n ana 0»0$S3 F«»o«»t aiiiolsnt 
Mgpioti^iiilp* Aa mmpmm to l»ii«» 742«%4»9r tt8S» Xa^ a %^  • 
«&»#.« ««Ma« in Hie Mafiil oi^ AyixiMits (?aiaoo 4 WBA $)« Hoagi 
iH « MnMKtfadloti of 8*0 yowMnt affootoa ttio foomaitr 
32 
•iitflei«ntXy anA ISie mmtsm nmLh$T of 9J^M p9r f«aal» vem 
mitttoetl to 83«^1«12« lihaa the «oiii06iatrsti«m V(M» x«io«d to 
4*0 ^szoontt liie #i0t!iiefil «fftct«a tlio ftiemAity xwuneicalflly 
and a ooss^ Xoto iaMMtl^n of oidpo^timi IHIQ o^ Novvwi* 
fho offoot of thiotei^t a^Xp,to «m<\ ttscsal, on t^ sptHAt^  
as no93U?©a li^ th© ItatefeaMlit^ of @^9 ^lo also ^st««iiaofiU 
fho aata i?«93«a*ofl i s t^ alftoo 4^ aafl Pt^ JW?©© H-IVt e3.oa3a:f 
Aosioafftsato that a31 ^ o thi^o <ii«!io&r%«xiimits mvHA affoet tho 
foxtiUt J of 2MSA t^J^ ffoaMtqa, la3L<i@ i^xo ^isia to li@ i!i9S9 
onoooftitsilo tfe«m ^ o l^^«ot cafi itiQso t»^i*oe ^^ 0*00195# 
©•00!J9t 0»O©1'© caaa 0»Ot56 posfooirt of thtotopa m& tsaftoa idth 
aomal tea^oo teOueoe 55»06» 74*7&» 07«05 ma |00«0 powseat 
stoxllltsrt i^ @G ^ ^ Itto oosda i^vo tfoatedt S|!aiiaxi^» tho 
stofiHtjf effiiotis of apliolcsto mum mikkmm9& itioa l»t^ tho aexoo 
vovo tvootoA* novovoVf the p^ seooot sto^ilit^ o^ f^ aietod fmm 
Hh^m ofoiooo %m9 not 'w»^ fav ftos tho ^ovoont otosility 
yeooviod iii«f« only oi^oo vovo tvaatod* fhio aliovo Itiot Induotlon 
of stoxlUty tlifott#i m^oo to !x»xo offootivo thm llisoit^ Hio 
Tho #i«9oo%oxil«ito ti98Etd«« indnoliig 9toiplltt;;r a^ ao 
affootod tho ipvtNovipooit&oiit oidpeidtioa and poot^ovlpesiltioii 
poflods of ^ « f l i t* tfaiaoo "Mi Hie* %>1XX)« fbe p«e* 
33 
oirlpoattioa pwzioft tnevei^od gtmXlf ^m lihs feisidts or loth 
fh« pftsta^Ts if^ im tvoflK%«6« fliiot^fa iBiiy«aao6i ^m pYo» 
oiiip»3ltlQii pwtdft ^ SO»%$»^t 2%|£tff?i 3«5t3»1f*» 2 3 . ^ * t l 
m& 51*^%d1 da^ fs ^ « i %»13i tbia i9oa»is tMiv« t3r«a^ «a sel em»9a» 
t^ -sjiflQZis at %G0|«)5t C!,0019t %min9 ^•0156 fioft O.OItaS |>«i!0«it 
of t&Q mznal tHm «3s t0s*%5»5S ias/»« Ol'-iilaaa/ ar^lat© ma 
hmdl «ihme©a ^^ pso-o^jxjnltloa period to 29*^1*19 s»fi 
5t,%%at dm^ et oonooittimitdaa of 0«063$ and S«0 p@xo€BXt 
x^09Qetii^l7» Oi^p03ition porloai %fa8 3«dtiodd ^ M^QV ooxiG@n» 
tx«ti<»&s» ^ioti^at a:!£2ois{t0 m& II0»QOI aoe»9a@9d ^ Q nv9m 
&t oonmaiwittotm of 0«09tS5t 0*06S$ and 2*0 p#xe@£i:t 9Qmpmtt'9^:$» 
flourrov* flcl lowiy oono«it««stlonst Hio dionioals aid not nfftot 
tho oirit»^tion p^xloft 9lcpl£ioaKitl^» and at QiistidU& ooiio«nt»£ti(iiiQ 
of tliioti^a enfi li@a«a.t tho o'yiiioM.tiOfi fOXftoA vno o^ oti pxalongid* 
Fo0t«oidposdltioii p«xloS mm aloo fietavddA idtFt all th« 
th»i« «b«iO8t«x&l«i»t0 toii(t«d» %3 £ieirm93l poxlod of o'sipoaittoa 
iitui JbwA to IM I5»(|s!&«2t Afi^ Sf \h9m9m tho tliiot«i^» ailiS^ Xato 
an^ ti«m^ MtKUMd i t to a*9jLt»t9f 9»?^»29 mA 3»%iP*95 Anam «t 
0*Q1Sltlt 0*0€29 and 2«0 s^ ovoant tmmp^ettimVst^ 
Tho lonotvltf of loth ooawo vas affootoA liar 19ii« <!h«fio* 
•tofiXWRtt. Mf^ vpan of naXoii v ^ Ibwid %i lit $5«!!^ 3*19 «iA 
34 
9^«^9*19 t»S9 ^y ^9 tt9a^mx% of fl^a^gl« cud limeX od 
0»C$625 and 4«.0 poxevst mtsp9^%vi^f$ %hea*o«i» '^« xiomaX mal« 
loast elfoQtiire in xttdae&ns the ijmm'^'^'S of the n^Q«» !%@ 
losa^iKlt/ of ^ 0 nte© tfesrti«a «ltli 0»03i2§ tiosnoat ^iotopa 
fiioa* •^o loago^ty of f«2aoa vaa jpofiaoea ©i^^flc^attlyf 
aaA aefe WL^&r oozu>CBitsas6ioaa» IMot^Ht a:t%oI@cl« asia hmk€L 
v«t«rft94 -^e Hfo span ^ %m^3§ 52*€t @»t 26«64 i^ si'oarvl 
x«98pooti<9^ 2r, Zt Has ola© o'boorftt 13iafe oiPlpesiting f031 .^09 
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salss t^ £IB6. issii^ ns fssiu^ t^ Si* Shis fs^ st&y sts^  vsapg' fins QpAQida 
stuaidd on "^o SQSnai "^ igpur ond i3a;tiii{i; or^sn i^ti'vonds^ of 
fTetihX^ r «Bi@f'gid flids voso sdxsd ao& 1^9 inm &mmm %mjm 
jTOfl^ rad m$pax&^9iXf^ il^ds %i9va feS on ^9tAm& w^immtt&^mm 
of tx^atea mmt Ibv HIVSA da;;** $ii«tit^ H ^ l€»da^ old nomad 
"Tisgin foE^Uds «}@x*0 $$3#3d '%o@9^ oiP %Atlt s^QTiVLfsmQ. mih msni^ 
males of ISio ^lao ^ ^ in diffoi?mit vailias* :3s!^  ^ ^ oUtataod ^ 
OB laaok iK>igrt caofh ooA ttim hotdiins vaa x«iQ9i'ddd« Ol»8yva$iono 
imm oontinuoa ft»y f t f ly dafv, PfvaiMlag Hiat the titoxillsod 
WKlOa W9I99 no 1MB 'ViaSV^tt* f l lMl tllO 1I0»M1 B!il«Si thO e9t|?9Ct«d 
poi««Bt «l««lii«3r vfta eiao«a.«t«d on th9 t»8i8 of Hho pseopovtioxie 
of atofiUsoA Mid aoMtfi M I M in « iMi#tt and tliio vaa oosq^ yod 
lio UMI tonwtt fflmftUfr •kPMTPBi in ^ « tMt«« CGmp9%mm of 
lAio %«»i(tod ntflM WM —Miniid ^ o^parlng tlio olMMiritd 'Wfavmm 
of •ItYili'lsr tfiHli Hi* •m^ ««%od 0A0»« fho iwtion^Xe of Hits 
iMitliod %MMi tinilMr to 1li«l of AAIMA (I9d4) f»r asaoofling 19MI 
nidiiit ooap^tilliMntM of HHt ftlMlts of |gllov X«vvm in ii(bui 
48 
ftlMMtrvod saadLieaTf softer lngKiEdiisEll>*>2i li;^  
„,,,,.. a a t ^ iid^ treated ""isClQii* 
"%, HslchmtAlit^ In liQtvQaiEi His fiiKSt t%i» 
, W^^SL w i ^ l a ^ txitatad aatl mmaS. aal@d» 
fh« yttulta (fal>Xe0 1C»12) iii9v«d Hiat %Sk li^o t w t OIOXQ 
aoiB!^ ftesAds i»i3ni a3ilo%^ to tiato nit}! immia £sa3.03 oBlf• 
iih9i« aoxtsO. facialis if«ro evosssd %dth «n •quaO. ntnlKis* of mSL%% 
tiottttd %d'^  «lth«y of 1^8 th««6 «h«iiii8a.»f 100«0 fovomt 
«t«9dlity va® x«ooxd«d« Lli^ n tita txvaelod sad aoxnaX nalos vtvo 
gt-fwi •qvHO. oppOTtuaity to wito %dth nomfil 'VifgUii foedJLos* ISio 
ttotiua. p«vo«nt 8t0Vility vae $4*$ ABI^  thlotopa md 51«6 Idr 
«fli»l«t«f mm %i^&3M^ $0«0 povoont Ai^votod 0t«x£l&t7 (Oxioo® Bo*9 
9«ia«« 10 MBd it)» fbis InmNMUNi in aettua «t«viUt7 «loa»l3r 
iRetta«l«« that aaias tvaotad ulth either of the t i o <iieao«t«7t» 
X«Bt0» V0v« mcMiMTi afflolflBt* i f not aom laian th« aomsO. aiiilaa 
49 
vttttitsf aiff«x«nt in IMs mi^9mr$ of ma^ Uag* HaBiiil»tx«al«a 
flid3.«s and oomal is£a«8 iti«ei gl<v«ii wj^aH m^vtm$M9m laa Baku 
vith aexttsl ^At^A ftsisaosf @»9o a l»yvw ^mUm of aotisal 
stosil it? ^an the «xpmt#a cmo <Cxo^ ih*3 • faM.e 10)« il^exo 
taio iwfclo of t|f©3t©£ S3l©a to aoiiaal oaioo vm 2^  l» t&© f^^^oo 
^oia»a 6T*S# ^ S c ^ 66*S posoarts ^ovlUtsr ^9 ls«o2.t thiote^a 
seta s ^ l M o vem^mxtl'mViw ^ ^^avt ttio oa^aotoa otoxtllt:/ of 
66.6 pQtemt iGtom Sb«4 - faltos lOt ft anfl 1S}# Isltan th® 
xatio of txostod oo&oa to nosss^ aadoo irao xisivos^ Ad <|32)i tho 
f«fliLo® (pve ^•7» 74*5 itid !I9»7 i>@so«tt ootusl stoxllit;^ Ibp 
ex^ootoa irsaiio of 55«1 posomt CCioos lltj«5 «» ??aiao0 tOt 11 ma 
1S)« !l«yo agalnt ^a^tougi ttio &in1»0T of nostiol tsoiloo VM tvioo 
^ttt of tSio tviislod issilost 1^ 0 fiustiiil gtoMlitf tiao lii^ev tliisi 
naloo ¥•• SA&MA to 9i i« Hio aotnal. «loxility olioov^ vvA wm 
84*8f 8i*d and @7»f po«Mn% wHHi HOAia* Hiiotoi^ i»d afihoXttlo 
tlmot ta iHl Hio OIOMOS lAHi ilffoMBi xvlios of ii9xa»3i 
ana tvtidoA Mftoot idHi HM omoption of !I«BMIX ia I1119 oa»tOi 
tho Mi^ Ma. vl^itlttf vi« tnwkt to 1M hi^ioy itmn llio oxpootod 
enoi iaaioftting IftioMlqr ^ « t agphoXoflo and thioiopo trtoyllistA 
««!«• ifOM Mt Jttot oq^ MaXy offloiMit in mmtimt ^^ «ovo fwthosr 
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on the eiso of the ai»na^ ^^^ «tiidl«a %^  fii««»xlni 1ih« f««twi 
eras oimslds ds i;s60f»<V59sd paspariticms idttk aa omi3^ ii«tttV« 
^ i^€fi«r«i«»ta tiM»luddA greatest l«agUi »& ifia«h of oasli test is 
ana oina^ r* fh^ TOsaXts (TaKLo 13) laHieato Hh^ ^mos/^wilmtm 
affOQtoA tho longttk m& wiath of tostos to a ^m^aovalfto extaot. 
%i»n^  tho ^vm <SAmQtgtmsi%ss^tQ tosteS thioto]^ ai^ aplioIa.t« 
imxo i»md to t» edsiost of oqiial. offoetitwiosof doezsaolng Hio 
l«agtih of tlio testes l)sr 30«!!I9 md 3t*76 poxo@»t x^siioetivoiy* 
HoQioil i^ixood #10 2 « n ^ 1^ 30*06 posemt* vtatai of tli© tontea 
uao 93.90 sodttooa iby 2%€Q$ 2S«65 and ao»30 p02»€»t wl^ tli1.ot«|ia, 
^ o ^cnlesas voro not fbtiiS to pawdoeo an^ sl^fsiflesot 
off^ wit on -^o 9l3® of the on^rles* ^ o ImitWi of n-mriQa. 
sioaauroA 0«49^*^1®t 0«4^jsf^«0t7 «»id 0«4S!b|^ *020 » i &r thiotopa* 
iqp l^arto find hmtH t&8p9ett'ml^§ ilioroaa tho aomeCL oimsios ifoi« 
0«4d9t|p»Ol7 Ml in longth* Uif^ llaxi^ f tlio iddth of tbo oiratlos 
f«i«inoA «Btt^«ot«d* fho %iidth of t^o o^ taaeioo of timitod 
iaM^Asas MSMUzsd 0 ,2 l^»0l5t 0«206ip«009 and 0,221^.011 sn 
foif tliiot«9ft* OflioXato and hoaol fSdpooti^i^y* Oiosoa^ nomail 
tosloi aoasttffsA 0«26C^«OlO 
Histopstliolo^oBl otttdioo woM lOLio Qoadvetod to d«l«Mift« 
tho of foot of ^ooo «h«iio«lo on tho lopioduoti'vo tioanoo. 9)io 
57 
d«tail9d psoeodtsve has tioon doaexib^A ia sioloxiaSLS and isotlioda 
and tho vss^ts oiatatntd mm limm. in figiix«tt M^MZm 
ftgnmia M -md HI vo^xvaocit the oiA3.a tRna imtittsfMid ov^si^e. 
l a Hgiarti IXt the iSlinst and soooaa nm eiia93>9«9 <A( B) am 
irlalia.e* Ktsne eoXls along idtSi ntixse 09ll ntMa«l imj^  &lm !» 
aom in ^fisiro MX* tn fhe soao Slfps©t j^lliotiX^ mXXa Cc)f 
st«eioaniin?t "^0 spe^ o^a of ooo^'ss CT)) ars aOao vl©iM9# 2a 
ewxjlaof tTsatsd fdtfe hisa^ C !!#>»» XTIt) a'arod mUlu ?^«a:r 
la '^ Q <jsfcsa^  etr^Q of imiet%»Xi(6&oa« ?si dbam'^&m ^m%t nmrloue 
stages ot A©g®Ei9»«trfloa» Vtrnm stiovod oaly taSaoi? vacooXatioa ia 
some of tho ati^ r@^  cellst t*rt ia ol^ i^ s^ s ©i*»siir33 •^ metiolrsrtioa 
£n iaaicssftcd, fhs anc^ei and cli»?33lin ot al l au»® cell© W0i?o 
cdiost laT7islia.«« la th« ovaxies ti?®«left idth ®0iol?3*o 
(Hour© H?>f tho vacmolatioa ima d9g«oa»stioa wura m>jp@ soviar©, 
fho dhsDi^tia n^peavsd doaattse md !iox9 mm-^mt^ und aaolM \it3fis 
m t fialtiSl©* t1i@a txeatod villi tlilotc^tay Tfnomloa oocmi^ iQd 
half tha l^olitSQ of af^ ma auraa o^lat aad la mam dhantsaffa 
ao'ttiia« xwialaad Ixxt tha p^roaotlo »ioaiBxta o^ tha oa^ Ua 
Pigama X9XI to HI sapvaaoat ^ a affaat of eiharDlo$3la 
oa tha hiatolaiisr of tha taataa* la imtz^astad taataa (Fip«a ^X}« 
otttar md Inaav layvra waxa daaaeiy iilslhla* *Sh9 ovt%wt lasrar 
vaa ot^ n^AvatlvBly ttHakaY ^ m tha iaaav layar* fha %pav 
90Vtioa v«a flllad idth oeapikot hvndlaa of imaatuxa ^^xisatoaoa* 
58 
l a ISiio postlon t!i«y ««»» 90 raiMti coadeaa©^ that i t wm aiftlctat 
to 'visunaiao thai* 
tn treat«a SxoopQ* t^o twrs lo^^nra vai?© aot oleaafty 
*9i0ltOU»* novaii^ 92^ t vith hoss^ neia arpolsi^Q$ outer la^^ro had 
t\o ci!ia»3t«x41a2its« ^^l^ot^a ®3®is to ha^ ya bogo jiisjdiicet aoao 
QdTOiJs© a±fi8C3te i&im, t^Q othor tn? cSi^nostQiliaat©* ^m jsoao 
o^ natUTO ^ opeaatosoa vm cajsatiy s^aij^ia oaa tlii<to9s3 of thg 
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> A A 
FIG. XVI 
Pirpy* vrtl^ iwstton of t e s t i s fron n i o s treated vith honai 
r 50. 
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FIG. XIX 
sEKOKfioiim QMomi 00 i:snviiass£i{ixiiio EQ cmi&m 
Kb 
otoAlM 911 i i t i«t l« «li3m«o«9m«» 9t Siflift ilBgffiyltifli INMM 
ib» i M i i i luMi iMn dt»ovlli«A «AiOll«r« fh« «3J.4t« of IK»»MI1 
•a& tMoitoA duoMoioata won olntfioA noiioy C*i& Soloo SffMtt 
Eooown^ «lesiooopo« k olov !¥••& fl lM of 10 ilSAt noo mooA Im 
59 wm eoiOTA tux t A l a g Hio photowloiosfi^o* 
fho noxtol kovaps'tjrpo of Jt^  oai^i^MtiM Ima %i«a studl«& 
tif OopidMi (I9id)» 1^0 ooi^X«iiiit oonolffto of i palm of 
t^mnomm.99* Of ISiooo* 5 ovo •ot iMi i t i lo «ia tbo o'ISior "thvoo 
OGxoooKitxlo* Oao of "^000 oexoooRlxioo io ^ o ooi; chwyMooeao 
psdip (XX» XX}« fho oox dixoMoaeno pair io ttio ahorlool of Hio 
oonplonont (yignro 3IZ)« 
Of liho ^voo «lionoa!loTllan!to tootody iq^Xsl^o an<ft 
thlotopo f^ pfooxoA to %o aovo float §!»§ Hian liooi^ in inoAueiiit 
j^j^ vonoaosal, olMRpra i^oiio* A. fiiaioA of tuo aiiviynoooAo amo WMI 
olMtoffod ta ofholiito t«o«koA tnaiflAwiIo ( f ipt fo IXX)» fhio 
• ^ hiTfo sooal^ toA atllMiT i»o ^ Hio ando looofliinff o l l ^ y t anA 
wiOR o'lAffuliiiS «o ooflti Owioy o<p OHO «o a* fiiML<^ of «iio aaoxaK 
oiAHf fho XailtoY oooBO i» Io aoM likoXy «ad logloiA* l i i i i 
aiiioiioiaaoo moxa olae olNMnoA i a thio oaoo* €h]Q«»oiaail. 
iHiUlPO liaa&af I aaoiiiaoo novo laaa oiNMyvoAf oao aaili ahioao*«' 
• • M l l i l t p t a iftiaiM &a ai««ro X3SI* Xa ooao ooaoo ao lAona 
l a M,0m WLttiiOf oao aia of a diiioaoaoao faooA m ^ oao of 
66 
mi* mm» of tilt oHioir wm'tmr of Iho lioaolUiaiio p«dv^ * flio 
f«»aititii0 mens of Ilio 'l%»9 ehxoiaos&iioa a^ pottrod to iraaadUi fvoo, 
Xn tho ffitto ^lioto®9B^ (?igt l^inx B)iCf&xoa9iomo otidcinoos 
i s OioaTi and It io aoyo psonounooft «t Hho o«nlio»oxo* K 
siajor otMsoFveA offoot of a^^latto VAS i t s alsllit^ to Ijaraale 
lSl3!<D!!K39038S Ot 0 7 QOaT thQ C€OtX« {21 ^Xm ^M^ A)« III OOXtaia 
oao98f fte iiioim ixk H&sm IXnr Bf »3i30st 03.1 l^o ctisoaososoe 
ooonod to h€nm loot tholr diaexvtoooso oomplotol^t an^ tioonao 
|ii3l»lo€i ^gotti^of* 
Stiefeiaooo cmB. teeaks voi^ ^imd ta tlio disoooaonoo of 
tMotopa tTOSlJoa i^ c s^s Qloo» l a Figoasa y:K?t oti^ MtJooo aai 
ll7003to OSO 0^<!cmt a t ^9 M^l lQGt Otaa^f ESid 13lQ tffiOd^ OVO 
of 80^ 0X0 toisroo* I t fio7 IM ^M« In HgiGmi ^Mt^ 13iot 
chionoaoaos tio:vo tacokwi fioa fmtione xogtonof osiS t t i s 3?athoi> 
aifflciat to oftjr th«ei» <^ « lMr«»k» liato oeciurrodi oziljr at o yogtoii 
•ajootnt to tho ooatxoBOYO* Boaidoo Isoiico oad otioicitiooo in 
ohioaooiiioot fli^o «iA ooaotiiotlono wxo alio notiood at tho 
•«•• Miralont (flflttf* XXVZl), In fipivo 3CXVXXZ A* elixofaoooaoo 
a9fo«ro& to %• oonetilotoA and • fugiea of tuo thmrnmof « » • 
•«i mw 1M el»o«r¥od« It mmf ogitii l}o AIM to ^m ondo «ti#ttiig 
to oodi othoTt or a l^ i&oa of two Imlton lado* Vvo»«i«« of 
slag Ohioiioaomoo laay 1M aetlood in Hff* IXfltt B« 8«a«l utm 
Ibaad to ^ loaot offootiiPi ia fsodaoliig A s^oaoooaidl i^siNitiotta« 
87 
fli9 only aotiMiailtt •tf«et pm^wmA hy hmmt was ^ « i»^M«tloii 
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?i'VT<!i "^Tf'i^ K?iryotypo Jftpoa (j^ -jEiolast© treated l^iaivi'^uilo 
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figures XXV & r^TE. K o r ^ y p e ftfora thlot(r>a traotad liifli^/i'^.unls 
1 tOOO» 
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Til* we«9«sffi3. affUottlloa of ifk«YiS.«H|i3l« t«clailfiM 
ts^T t)i« oontXQl of mimmmwA fli«Sf aotfUitQtts and otSitr 
iaMOts tiM i l twi liip«t«s to thf «•• «f tins m0^b»A iiif ^ « 
eoBlxol of tosibfitia fruit fUoo* In omotie OQat»»l tho 
%m&.& pxlBOiplo ifl to mm oueii «liaBtoa&s air f«Ertora iliicli aa^ 
load to s«i>xtiaiieti^ fedloxo* Zadueod otofllity i» ono kiaA 
of ®Mi9tlo ooatxolt fho pzoaoat otniioo vovt ia&ti«to4 to 
oviaisato tho off»otiiraa«8» of tbiotopOf a^Z«to flnd hsaol. 
CMP&nat '^jstSiSk SSXSSSSlXJM* *^^ ^ am T^SO Hio esrlH o^anotio lisMio 
of diQisostOT&laiit ioSttood stoitUt^ i a ^ o oj^ oolos* 
I t i@ o^doiKt $toa 1&@ womHtQ tSiat «a:^s!l«liai o i^mto 
flfliolsto m0i ISilotopo «ro laovo pfo^odng la tadndag »t9£lllt:r 
ishm 13i« nstwii3ilc9aatlag «0Mit !ia!9i«a.« !IOIIOIIN»I^ » thoir pot«ati»* 
lltioff i»xo Ai^oadiat i^ pf»ni ^ o ooaooatiwtioa mod and ^oo ii^ pea 
tlio oox of tlio flioo ouii^ ootod to txoataaat* m mtmesf^ vao 
aoAo to iaAooo stoxllity in aoot poftfliilioa of tbo flioo. 
Wtf^j aaloo aaa f l f l ^ faaiiloo t»«vo oxooaoA la d&ffsviiit fOM&blo 
iiVMtioao to a t«^ tlio offooto of tho ahanovtoactX«it« oa tlio 
hotiliaMUty of tlio ogso* Ao o otosllaRt ttiiotofo pwmiA to 
%o Iteo Moot anpovlovt «{ihol«to OOM aoit and liaaMtl mw tho looit 
ofit«tt^» TM.0 «if lio iNMsauoo oBcjlaEltag oflaato how do3.«y«A 
offooto • io i f iw io i liy ooiootiw oottoa mnidaat oorloia pxoM«» 
foi*ttat tiooiioot ««ilt «o lioaaaelovoitlo ooU* of iftio teao aoviow 
75 
«iA l|«|lioiA tlsAiMst ^ « inttfitiiuil wmm9m§ Mlw^ASt tuwiiiani 
ma i t » OtfXH* (HayiSf 19(4)« Shm C1974} • ! •» IbifliA H i io t^^ 
eliQsdeias agidiiat fiuXtt tf#<M^a ff^gat^ft^ 9h« adds of aetioa 
of ^ 9 cfe<»ost«zllaBt ^ffoTs iXk luAaa «id fasalta* Hovarptrt 
in sK>8t ea990i i t has l»«i o^Mxmifl '^at Asaei ay* nom pioii« 
100«0 pwteoBt «l«xl31t3r «ois]iA t» elitMa«a ia j ^ iliflSUffeUUM ^ ^ 
thiotop!) m& msjbol^m «k 0«0l96 anA 0«0629 9«v»«it v(M9««ti<v«lyt 
1 ^ ^ th« tveeslaa msaos %f«r« «»i»Mia «dth aQmaO. fam^as* fha 
otasil i ty aaofoa^d to 8f»2 and 83* 7€ pai^atst at Hia aana 
Qoi^entr^liciBa of tMotapa mn a^tolata yaapaetinaily iihaa tha 
tveataS ps^ftnava ttava '^a fa^ialiw* lls»iiav^Pi hasai aasva tOO*0 
pavooit «taxiMt:r at 2«0 paxa«»it aolotiaa af lab^ a ciifpcdaalf %lian 
al'mav of ^ a aax Utad liaan txastlaa i d . ^ i t . KHiai C1975) avai«MN»> 
tod tlia affaotifanasa of t«fa« matapa mA hws]^ aiaiaat 
Hi ffM^ttTMffti Mifi Ibmd that 0«t2$ pavawit of t^^s yiaiAaA 100«0 
paxaant ataxl l i ty liiiXa aisiXar fbttaiatieiia of aatapa anA l u i i i * 
gava oBly 8t«9t mA 77«S faroanl aat ataxility* Saaa^ptiMlttf 
a f «alaa to abiaaaataslXinta haa ^m l»mm sapoxtaA in tha i i t t i a 
hoaaa f l fg ffflfUlf *T***l11ffil1ff C^avia mA MAy^ t9<A)l MIIMUI 
i lMHi l tH (IiaBaaafM i | |&»» i9SA)t i n »aU naanila CHinaa H iik» 
«iA i n i» i . M l g l a (Aaaaii «iA Mhm. m i ) « 
7S 
tkffftiMvt E» tsittxaMHutk* £» Irrffntfilt ^UA S* i t t t tUi l i f ^^ «iMi«vir«4 
«•»•# iitil« iMthotMiaavt* ana 9*fliieii»iti«alX mm l«o« •ff«o%lw 
to !M3.«9* Em (1964) fnsaMrt«»a tShat «t«filit7 ia JiAift fflffiffit 
donas Do Su® td 1lk« inSucHon of |p)ii» <di«iwifi»ttil i£b»¥i«lieii« la 
th0 9»9SB@ E^id amw ^ 9 mmi n ^ Iw tx«ift ta the parssont «aa«t 
isi* th@ roeiHtiag sttxiXlty in laalM* Hovotvirt in ««staia 
«|Mieies of inmete, f«&el«8 ha;vo IIOOB fbmd to 1» o»s« stisoo^lAo 
thm tlio m^99m dloneoy C1969) olioovi«ai that hmp^ ym mm 
aetiire in pxoAnoins irtoxilit^ in tito f^Bsaoo of M&m mm^M 
liiaa tiio Mtata %mm foA on i^oooao oontaining Hio <^«iostoxllLait* 
SiraiXar moults novo olilainoa tig^  dxoiraap m& FiXXfll C19@DU «iio 
oltooyv^ that Honpo ana hwioai viimeoa Hhn dogrit of atoi&iit^ 
iih«i tbo foaiaos %mm slvan tho tvoK a^Mot* 
Eft^ ittwanriii j l J&« C ^ ^ ) olsoonrod aaikod voAiiotion in 
tho avKbor of Ofsg* P«r s«fl ytioa tlio foaaloo of SsSkXt fMctiigaaa 
nofio tvoadod «d'^ aphoXslOt topa aid notoptb SiadXav coeitlto 
ifOfo olHainod iqr ihai (1914) %*io olMorwA dxairtio xwdaetion in 
iOOMKiltyt ihM tho foauOoo of SsSLSOL a* *«*^ **T^ * vovo tvoclod 
vitli tlilotoiMkf noloya <ind hoopa* AihMi md Wtmk (19T9) tlm 
topoyl«4 'HMt oirilfOittioa \mm oovoxoly «ffo«tod limi f«iikl«o of 
i l M l l lflUltWi '^<*** ottt^ootoi to honv* t«o«ln«tt« fho fMooiit 
77 
dttiA !iov«v«yt ^ 4 XMit xvfwal iiiy «f«eifle pattern Itt e'vifocltieii* 
fh«r« Miatd to 1» no slpill^fnt dlfftxMM la HIA ftimdity 
ot ^ «i|ftttyMti^  %ii«ii tli« fU»s \mTm t»tat«A %iS.tlt lonty •ottMii-
t>«tioii« of «|ii)9l«l«t tliiotttpA «iA hffiA* Bvtf !ii#i«r «o»it«^v»> 
tiona of th« itioriostofllaata ^d zvlaxA iSt%9 oilpoaitiiiii oiipifi** 
omtljrt ovon Hioii^ i oo«3^ ®to is8iil3l.tioa of o'siponitioii mvH^ not 
tw olMM»pvo6u ^ d oxAot niilU3ro of aoovs^ ieo in fo&unait^  i s not 
eloax^y lcQo%fi» "mtt aa aomaatoa li(r Bvilso'fto f i^ '^^ lt i t aiay %• 
aoo to tlio ^B»ot offoeta of A i^iiiaiit laltiaiB oy <i4^  lia iafiagnait 
inaisaoti? 1^ liaxnonia tmft iitityltionaa fae^ya, 
^ o affaota of cttooostaxiXaot on tha xa s^soduativt 
potauti^a of 2» ffle?yii^t^. mm atiaSia^ in sin^a pair emmm 
&Xm • m& the yaat£lts olitaineA vara vrntf aiiiilay to ttia fSUiAiiici 
in Hia oaaa of OAM aati»ga« It n^ Iw onaeXtiaoa that liiia tlia 
Aagraa of ataxiUt^ i s t^m into oo&aiaaiatioAf asAiolata* 
thiatapa mnA hmmX vaxa aoza affaoti-va ia aaiaa thaa ia foaaiaa* 
flia iMtlobaMlity af a«ia vaa hi^ &ar ilioa txaatad fmiilaa naia 
aiOMMMl ta aa«MlL atflaa« Iwt faamaity vaa m^vmwA^ Eti C ^ i i l 
h«a aaMMiai tb«t lav liatohaiitXit^ f af tSia asga f^ nm tviailai 
f«0ilaa JaiWiiMidat i f aaiaiat atlaa iaiiaataa ^«I l^a agga aaal 
!• aavy^ag iaiaaaA t^aMMMfit lotliala* flia dagcaa af «tai^3tty 
waa fMffiiav MSMMMN* MM aw p^asiticKa aaayaaoaa wiaa aota taa 
aaaaa mw tiaatat* flMaa Haftiaiia am ia aggawiaat vitli tliaaa 
af moati (19t9)# Mm alwfaytft tM^ltia 4ai»aa af «la«i3S%y naa 
A«0 No ^v^t^ 
7;^  - T * a 7 a j ^ 
^^ '^ %^1 
78 
iiitvtMMft lAiwi i3»iit ««xt» of i» i«» mMla «^*v» ffit«i«i i d ^ 
m«t9pii m& hmprn^ ftm Hi* Sftt* p«t«iBt«t to liaar* ^ « ftMit 
mm&Xi^ ixk m HMmfmmk ia ha^d^Miitf* fliit taiietttts fbtol 
#ff@et8 ($» o^fii0itida maSL Ijinsmitf of m® fUtto ms* alio 
det^miiiot. fbt pf<Oi*oiPl90@ettioiit e^^o^^on miM f08l*«oiplfi»«l«» 
tiom ftfi^a® mm^ afftetod 1^ tltiot«fsit a#ft2,«t« mM. hwA^U 
%f 93iX €io 1^to« «li«i9«lailla3a^9« W^mUmm •««»•& to pl i^ m 
msjov xo^ o lioxtOf tjoooisso ulioipo oiHf f«i«Ao» mr Imtli ^9 f^ai^mmm 
%mT9 ti!««toftt Hi* fvo^iriioiitioii foiiod i#«o cvtidiy i»oy>»iii» 
RoiHi^Vt this poxioA «MLo not pmymm^$ iii«ii ^ I f tho MIIOO wmm 
tYOitoAt fliooo olMtrviKlioiio ooaflxii ^m MxMmm of AIIWHKI (19?1>t 
lAio o%l«liMai didlflr fvovlto ifiHi «i^l«t«» tw§m$ tt«%tf«# Itoim* 
i i i i li«i«i« o^i^a&tioB ponofl %PO» «!.•• loAiiooii %«% •% lowwr 
«MiOi8tf9!lioa» i t vao a3ao«t muiffooloA* foiiHii&iOOittWi 
79 
h«ii«« fly %a9 tf)oxtafi«d ^  His tvoa^mt of n^ liii^ a aaa ss^li^«« 
tiftS^  (1966) elm oMiti^ iocl olsdlar TOasilts in Pa-piiiio JMSiAUk* 
«ibs9rv«a a 0!iiisld«rEi1fll« v^UGtlan in HIQ Mf9 siMn of lio^ 0«aM 
Df E» iU adlttlll. ^ ^ ti*«at«A vlth a^hol^ ta 9^^mf in l^e IWTMA 
eism ov as aatdita* In UMI t^ ^MUt ffta^ttot tiiQ ch«iotrt^ril«iia» 
apliolato «ta li«tia vidaeaA "^B Icmflrrity of maleat %iit thiot^pa 
oeosi@A to hair® m '^ ado offoots on tho Hfo e^ an of aaioe aoA 
lon^nifity of tvotttoS aaloa %mQ pxDlon^^ O'voif tho lonioirlt^ of 
nosiai maloa* (^ tho other hand loniprit^ of faiaXos woa 
vodtiooa 1^ 36«^ 5 i^ ovetnl i^m of nosnaai onaa Hy tho tvaafeoont 
of 1liiota^« fh9 other t«io ^eaoatazilante* apholata «ii haaal, 
aiao fadneod tha Hfo tfpm, of fasaXaag hot not to a«<ti «t ax%«it« 
Xt mm tUm elaaaspvad that faaalaa itiioh otipositaft livaA Tmrnm* 
^ « i thoaa ^btdti did not lay any aissa* fhla oonfLina tlia 
finAlaiV of Ea#i«iMaiilii s i 93k« (19^) mifL Anaavl aaft Khan (1971) 
^M o%iirrii a langMP lift^apsn of oiripoiiitiiif Saaaiaa of 
iU itk itiHli» ^ « aoHnity of tbiotapa in violoii«liii tha Ui»» 
ai«i af Miaa «ul laiaaiag tha loagavity af iatiSlaa aay ha tai^ 
aaafiift i» ataiftiaMMia ta«iai(|«a« Hanaoi i t wtf ha laooawipioi 
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eoBtim!!. iiiMottt t t stt«t IM tiicin into Q(iiitlA«i«lioii ^ a t 
litvUivr ilifi siwTtlv tnsiRito mm al&« %Gf vm p^nte vl'lli ^ « £tia,d 
pepedlaitloiui* ^y vtAuotloii in th« •oBrpartitimi a)iA.Uty ijmtwmmB 
tli« OQvt of lli« 9S0graBii«i iMOciiist iiioy«a99d nm^or onert %• 
z«loa»»d ^ «emp«»uiat« tov 1^9 timaiea^* ^ « anilts of IJicait 
^^ iMiiiirti|i.it^  tYOdtod vlth ai^Xato gnA ttileti^tt noart not jnift 
«<|ttiaxy ocisniotiti^t >^att vo3« «»tlior ooiv ooispvHti^ ro Hiaa ^ o 
nomas, aalos* la ezosoos %ii«x« i^ hoXftto txoaioa sales ana 
mmsX maaoa V9V9 gLrfmi oquoa. ofi^rtiinltyto a«to with th« noxsial 
f^aaieat aotticO. stoxilitsr oMaiaoa ^9a 3U^ pmrnwa^ acMaot tlie 
oii^ oeloa itloxilit^ of 50«0 poy oflnt« In a slailav t^^o of O«DO9 
i d ^ fhlotopa txeo^oA aeaoat aottnl stoxility wm 94*6 i^ ox^ ont* 
fi^o eenfivmo tho oompotanoo of 8l«eilo medioo to a»io tAISi the 
nomiil fm^99m irndte an ovwEit has IMMHI oliMOTOd t^ sowvax 
%i»*«x«* l>fi(trioq:tio Ai ia» (t9€2) ir«!»ovtod Hhv^ mao hooso flioa 
•tosiliioA vith 1*0 poxotnt «|!l)olsto novo novo oompotiti^ ra tt%mi 
flM at mad oii««» SiadXay veouXto vo«« olitalnad ift aoa^iii^oaf 
a««t%Nvo»i fUao and gMon tfiaa;^ ttlov flioo C^aiAiAM and 'Jehnidtt 
1fi9t l^to« 19<#$ 9«a» 19«7* axoi«y md PiUait I970t Rafaa f i i L 
I t t l l Aaaliay attd &r««l» i9i7| Cx f^otal* 19i5t 19(S9 md HilloYt 
19if)« te 1lM» t^li^y ^and 9«fio « i iL» C1999) olMNnnrod ii«aiflo«il 
2oo« in Ilia Aftitim 'vigiar of ftio •<a.ao of ftitiiiilji ffimliffnilliilgift 
viiatt H^oy iNHfta onvoaad to gmmm isrvadiatiMi, 3mm and Soliaadt ( i9i i i 
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s«diio«fti iHtt liion tti« «h«ndlea3. wm o f f i y ^ i » %# l^edf tli«3r 
o f affting idffyttr i n aiai« iziMets aa« to dbaaostaxiiistttioii luw 
Ct9^>« Sijhnidt aSkiU (t964)t t^ang Cl963)« Cfi^vtail (t964i^1i)f 
Sii^OQii (IBW miA Da^s j | i i3 i» <t9i^$) i n Bio9(|tiito#s» hoiiM 
fHt t t f sOfttiMioal f l i r ts f t t t tue £U«« ond InlH «»«iRiX«» I n H i * 
pvoiMnt mi0^ €Lm» I t IIRO ol^omrtd «hi»t aetntil tfieviUtf 
oMa£iuia £»xtt msHm of ^ iMSiSJ6&$M tvia^aa ndHi h«i«l was 
a.ss8 tiidn i^e @xpmt%A otei i i i t j r* Zt sisi^ r i^9T%t»T9§ \m ooii«XiiA«a 
fhtet tisnsl tx^slsd msXss wtro Isas ^»p«%iti¥t t^« i aox^^ aailss* 
tmt ths oth9« tiM clis^eaXs did not 9,ttms% ^ « aoltiig 09»|Mitliiir#» 
ass* s f ^M ffla3.*s» 
tsiNiwa. %«]iesrs Ii«f» «iig§esrtsd ths vsssoas Jbr ths 
sHaMiwIsriUssA asilts H^ U&g ao«« ooapslltlTS ttisn ttis noassl. 
aiai««« Mtlt lax mA fna l^vstal C 19$4) «i«iMiitsa HHsit sf«nis i n 
i M W i lUdi l iS tMMifl«« wilii as«iil4»S9ifttisn&as wsfs stiaisyitsd to 
ts fsv l l l l 9» asts Oils iHkm ths asmsl spsass* LsBassfss l i jjgu 
C t»ii> t t t i l s i i la i 1li«l s i ^ I ^ l s slsHUssft aslss s f lieuss f l y 
»sf ^ifluHr l i iw i saptaasai*! s««ii4 ^ i i w r •« iftuH H M sssoaA 
a « ^ » i Willi wkmAU aass aiigut t«a4 ts a i a i i f ^ « IM sff^st o f 
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• i v l t l m i than iOBM of tli« anliims ^th ntfl# houm £U«« 
«%«tllft«A %f ramw^JalhfQm^^s&sem^ ssl^t lisvt !»«& uilsli o l i » * 
i^3»de ov fuiftinie inaiifldiiaS.% HiNift C1970) olMwrwA liist 
tvsataaat of tmsH^rn in Jlu tgwa^i «iist $IIM} iahlMted Idit 
pfoauetlon or T9l«as« of IMIX ph^ nneiont «iii€l& et&a^atfts snat* 
1» a<lt«iipt to oof«aat«f Xf iii03ost««13.«Kt9 tflniitixa^ dtpDiMMA 
|)9o4uotloii 01* feloaat of mm |li9xoiio&« in aidosf thcdv oofap«%i<» 
ti'vofiAaA la flold oigit lit vitoood* BQt» CH.«Kni8ilciicie anA 
FX4it«tiffir C1979) li»v« eliooriwa Hist tswKteMRtt of 1* ,^y«r>yi(ji nil^ 
mtm O^ d mt aff#ot tt%9 TtHmm of oox phoiosio&o tiy m^os and 
eiif@«t OEioll d&fifafltoxlatio indioatod tho^ tho v^daa« oooi»nr9A 
^ ia^pxoxia«t«l3r itio samo i«t« in a l l ax^ u a^ of ehcioootoxiliMA 
flioo and onntiol fli#«« In liio pMVint eoat i t w»y lio tagipoiloA 
'^•H d«x flioiomino in ih9 aaleo of & caoi^ »Mt«« txeselod id.th 
•fliol«t« una ^iot ipa ! • pfodueod and x«10Mod in x«ith«p l*iio» 
^vMiitity and cfe « hiiftor x«t« tli«i in trio nomal amXtfi* fliic 
m^^ vHtiamttOLf aiAco ^ o stoxilicod aiO^ os aavt «eii9«titiipt« 
Bo%ipr«»t ^m 9m§m9(t%GA »i<|iiix«t ftsx^oT intwctiiptiona on tho 
voloMo of wuyhoionono* 
fh* y tMlMl i ty of using €iiteie«l* IB»T itoxllisins 
•ff««t of 4Nnoi!tof&liiit« en iSk9 vopxodveti'i* ti«i««« of inoooto* 
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«li«M»«l«xil«iit« on %bm «»ii«a« of 1* mSSUMSm* ^#i«r 
OQn<«itY«tiofi« of &9t^ dtimot(tvAXwa% «•«• uaoA to •tufty 1ii« 
•ff««t on tho v^pm^miA^* tissood of tvttxt^ Sa^ old £li«9« 
iih«i Hio x»(iRd.te tm totrtoo wwr* onadyoodi i t viw fi»und that 
tho dioBKistosllaiito aftoetod Hio 3.«igfh and %(id^  of th« totdloa 
to a 0oiiMd9ieml)S.« extont* fhiot^a and aiiioiato \mr% alTiosI 
of OiiitalXy •ffootlTO in fodindiig the losigrtti hj 16«?9 cmd 5l«7i 
p«f«0Dt m& tlio vldth liy t?»60 and ^5*65 p9mm% xoopootiirvly* 
tho i}eiii<»a^9iatiii|| ^ ^ t f hmmel sUm ««duo«d ^ o long^ lay SKVOi 
(md llio iddtli t^ ^*99 fose<»it« Udivaxts ( f9$$) ti&m$ imvvmwt 
»0|50Tt«d «iet in oy® ^»atst llimilfftta aaal&i l o a ^ of «i» 
to»to8 naa not affaotod lay a^Sioiato and eiet^at btit ho too 
oltooamid that tho iddth of tho tostoo voo aroduood %y 33*0 pom 
««Rt of thttt of mtirootod #iato« In tinii noo^lo a3.80f « 
o ip i f lowt voduotioa in tho olso of tho tootoo ooetunptd «ftoy 
topa inlootion (Hodia jdl jO^ * • 19d7)« SimiXox* srooiato mv 
o%%«t»*d Uk olfilfii wootil (S^Hiikoi «iUl Yondolf 1BW «id in 
tHo immm Mw Cfllnin<iwft lif4>t 
liHM Hui lid«ilo29«l««l 9«ii«Mitioiio Of tfootod aad aoiMA 
tovloo Wilt sftio* i t vototlod tiMm tlio iliMievtoiiiiiito h«d 
ftfii«tod Hi* tut fi^rmwidiKi Xigrtm of totrloo* fho mm% of 
mti^mm ifi«itflo«oa litd INMR vodvood %y tut ilMaootwiiiiilt* «id 
i t %!•• «»3Ri fiNMiliiiiitly oloovfod ifitli thiotopa. fl^o mmf lo dtit 
t« MfiMilAi tlio oondiHoa in iML«h MtiNfo ipoiM «it aot pwdwond 
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ma ^MflB* mitwpit f^awKteeoa* caa^vaill «iiA ll«A«l)«sfy (1965) 
fbnid tlial ^a^«ttf^ ii?..f 1 ^ on 1*0 i>«V09at apholiitft 1&>9 24 hoinro* 
ettftstft ^^m d9irailiopaM»t £& the artt^yioY foitioa of %««%«•# 
and iiioif«a aoEievo}. a«owflis ef aeBUmil «6)ith^U«o af%«y «i#ri 
aa|»« fiiiim«ic»i of «p«m pfiid»0lt0]3i aigit !» a easise at 
ddQ»9a9« in ^ 9 alM ot tho %«»%«• of t«««l9d aidits (Undqtiifiit 
on ttiQ teds* of tli« o<v»al8t» iNit w^tl ^ e obee^o^o 89«Boa ^ 
Awift08 1910 inttmal. IISWIMIS of tbo oiNiarf* Bgg «lMBbi»r» v«f« 
imiMiA ^ ii«vt BMH AffMt«a aaA atiovoft wxion* staflts 9f A«iiii«» 
y«ti^i« SttYiy* le^ n^ * • f "vaeaoXaitlQii yam o^MtrmA in 1lilet«pa 
f 9i«t«4 0mtimh fhm auelii «id <^iiHiclia of mae&% tmUm 
•p^oivoft AoRMV «id aoxo ooapael* Sluiloar t^ fpo of oheioiltHoo 
kttvt %iiiii MptovAoft In 1 ^ o'VttiT of bewoo fly W ilonpn (19^t)« 
i « iMfi4i«o4 f^eMl ftflor tv^^ioat vllili 9»fl«ioio«c«tio odd in 
ift i l M i y j i * ^fMooliiiott oonliii«Hi4 ^ o^ vooA fioa Hio HWPOO 
0il3M» % Hio • • i io t of iMiitoo oi^o» Iftion inhiMtoA oooylOt M A 
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«9X««A tmm Hi* Hvtft 9m «iiMil)«P to Hi* MeonA atiA thitli ttg 
^«i1»or»t «nA •iwitttAlsjr MdtiMd fli« fiBtlT* omarlolos to aothiag 
mil pyonotio vtBidUui ot oolXo* 
TtQ'siBaat Siothal autati^ns ^no to cSionloalfte sostat ia 
t^o aoa^ of the Sirapto nt mn9 i t a ^ 1»tim«i fortilisstioa sid 
aatits* aStat* I t %• m^wesUlf ^wa& tliat dojaiiisBit ao1ii«a 
»iitflitioii9 emm aoaaactioii of dovilopasnt pTAo9 to hatching 
(ladhmeOf t l gk* f 19i^)« ^ i s ii«ik:r ^  on* of ^ o i^aaoiio Iby 
ia^otH; stofllity* C^smotio i(tudio« h««t iadlootoA th«l 
gm«»a37 tooth oootnm holbsw taaatoSoxA fbmotloat itauoiljf 
tluxiag tho owAy fiaottvogo diirleloiio (Ton BoTotoit I9$5t At^ ood 
i i idU* 199^ 1 i<tiitiag a^iSL0* 199Bi Ton %r«t«l md nmm9ymt$ 
19991 l^ aClianee and Bien«mf 19€4)« t^dov ooxtain oonditiono 
^ o tlno of dottfh imf 'vttry* dainty and fsiieijr (1994) cAiovod tlh«l 
tn •Smanmhi^ ft itton tiwtv^no tinKtod laoloo tsatod idth mtvoiiod 
foaalos doath ooomnad zolatitol^ 9mAf in '^e aatxr^onie 
dofolopnantf naually lNif^i« Haotodava fbfa«tion« fSM OSLOcvagi 
niteloi in ^ooo «t%gq^ 8 voirt in'vaziata.y oaoopioid o» i^lyiplotd* 
MMlKr findings voxo fopoitod ^ lioChKioo md Mmiam (I9d4) 
in thalr «t«idios on '^o aoiow^Mini tLioa* LaCliMoo < 19<N() hna 
onggiotod that aygotdo lathaiitar nay Iw d^ to nAtotia aoofdaito 
and ganatio inlMilanoa in lAio dawXopdng anlMvja* 
9lMi poaalMUtf •aanot ^ yiAod out thid doaiaant latlial 
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««t«lioft« any bt fVlailaA 1» ihm pvoAmotioii ef itiieaeatyn* 
9ti0A m& iMien« li^Xlo«ti«>ii8 •< ^mwommtl wfmntMmmt 
1»1ti fnd«ir niftitxail, tnA iadii««d <iaitditiiiii8 liaiw iMm •xtannlipily 
8f|ua.9A C@(uc» 194KII Ki»i«!ia»it |9Hi yiit«t 19541 ICMIO ana 
^Dtittf 1966| V0«t«»fla» 19^3)* Ooi^«i (19<i) lifts awit 
o^ytAlti adoSiss t^n th© not^ aaX lcaar:^ t7|i« of l i e i i oaflagMt^ 
loiMWYf aasMifst mtliiiig IQ kBom ateiit tli« •fUtota nhioh <$Hawi« 
ii%«xtl(«xt» psoanet on tii« aniotlo tixmrnamsmmu of iSxiw 9fm&0B* 
fho aitai^ of «hwmmm9 1«99k9 in iaooets x^odOM^ 1^ «liiad«A9 
i s godOTailsr^  Hnitod ie stiitt«9 of Qh«»so«»ao t««EitijOQ«tloao la 
'^yifr^.^f < i^O'lMMlit l9Sli 199St OstoVf t9S8l ^jndav aad Oalort 
19i4)« ^nlir a UaitaA nui^y of dttdioa heem iHMn eoatiiotod 
idHt oooaooioolly iapovlaiit iaooota* la tim pvesvit aliiAio* 
iwai»«Ui9la%ia« Affaat lioatl, has piovaa to 1m Xoact offovHipaf 
aai iteo oBlar o%Mxipniao offoat ilii#i 1^ pxaAnaoA mm ofciwaooiai 
•HiktaoM aaA i t vaa npito s»eii aa axtwit thai ohioaoaoaaa la i i 
tlMtv in^ittaualityf ana aookoa lik« a «3.«apa4 l»ay# IRIia aaflwt 
i a aat aifoaa af amy nyovl oonoaxning Hia aMUtf of haaaX to 
tHMMli «lMMMa»aoa«a If any o1li«» wxkcr in thia Hoia* RowaiNVf 
•Hio alkylaUac agiRtat tliiotaya ana aiholato vava <»aaa to ^ 
aova fiiai i f j i » iaiai lat wxioas t^ ryaa of atkmmmma m^mmm^ 
ttoaat ilM isfavtiail aboaaationa voia aing iHiaaoaoaoi 
#iaaaaaMiwi tHM^ agoot' iMMMMigtaf g^^at ONiatvtatiaaa aaa atioldLnaaat 
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Xiitfitttidii of <ftiie»9»ottal AlMi»r«tio]i» Igr flfiioliMlt will li!ii«t«t« 
mmf IM dttt to th* fM% th*t lOk r^Sjctiiig agiKla P»«MIM <»»•• tm 
MRA pol^ r f^«ti«adLi and i t 1 I M ^tm, olMmrvit liy Syadtv m i 
0«t«r (19€4) 1h«t •1112i« tlii«t giB«p« mm ettalA* of UiAntliif 
tnUi Qhxonosom^  tHNMOct and enstaeidiis* Bal i ^M ohrnvmA tti* 
9ffaete of i i ^ l « t « oa ^ A «m«tie ^wmummms of i^ k^Ul a — ^ ^ 
«id Mpoxtod «lliil&diA«i»> dilotioiiSf slag «liso«>«e»o«t Idomtsto 
tSiwoimmmm and «DB^A«O HeiAfia* Xkkwm C1999) ^ooowsviA that 
Rftoy thiotiq^s t]witi«iil tht «iliiim(i«»a*8 tmmae «tleler tnA 
ooiid«att«ai in aclaidiaao «!& c^ n>ao«Mi« Ixiigta vof* d«t«ot«4 in 
flio oonstxicfttA ip9993mm9 tit ^mmamm^m OIMMWOA Aajr 
IMI ant to» M SKfiistoA Iqr %iA (19^) i lueottyiwto fiMlott of IftiO 
1)fok«i «R4O* 0lifO«i«i»o laddftt mft^ r voottit duo to Mnf vMtMM* 
im igs<ii«Mi«liA Iwmok ov « oliixmooomal ten«lc» tMlkivo yopltooelitit 
oMUf ttflor pfopov ftMlon of tlio teakiii tnAo xocult im «uiiii«o« 
1iiziAit« OBA neintile l^ nMpi«Bto Cl»«m» 1947)* A fmyovHwii of tk# 
liild|l»« iiittooiMq^«3i«4 1^ AxoBKiocmil tmpiinto AAJT v twlt fims 
•hxoMiffiittl sticlciaooaf 9«rtiouI«iay at ^ t i v «ii«« 
X» oonolwiioii i t mMf %% md.t ' ^ d ili«wai|«cll«tt« migr 
iidiiMt M i ooapXotoilsr fTtmmt 1%MI yvoiwitioii of iMMtto !» 
!UiiMMtt« Howrptyf %ii«i #ii«too «vt fsoiMooi ^toy iN«d«il 
88 
doaliiiiiit l«1ii«3itr in tipwtm moA oi»« Xt i» iMMXsnr ^ MSLvimiA 
^ • t ita^kmmA l«iatial« aaPt fi»«o«liiiin%ly Aift«litt iakmmmaa&, 
lL««tiaaity in Hi* MS eiAis of IwHi fJHiiUliHtilm' 
Qomwmom 
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«l#l of JU ffljCTimiit «*• «i»*m« o« iadttoliis f l t t l H t y 
t« fii9 tfUejflttliag aa«il«» ^ i io t«^ and i^e^laet* aar* m m 
«ffacrtiim in i&dii«!lA|E «%«fility m 1^ ly^ j^mpM f^tf ^ « i the 
9» loiaiM tarn aoyt iasemiptiia* ta €iiMDsttfil«Bta th«i Hia 
Itaalaa* f vt«t«A fawsdlat i^m^aafl tti#i halflliiaAlity 
v i ^ l9¥ oiApoaltioti* StaslHty «nli«ie«A aeid atipoittlaii 
4* f ytactMiit idlSi «iiliol«la« Hiiotiiipa «aA li«iiil vaaiiXta in 
m piaXangation of Hia pva^o'vlfoaitioa faxto4« ^asa ia 
hamm»§ ft ^gniflaMit vaAaetion in Uta o'vipoaltion M A 
poat«oi&foaltion paiiodia* 
% XonQtvitjr of Mlaa tvaslaA idHi a|liol«ta anft haaail i a 
iaavaaaaAf iliafa aa 19iioto^ ti«a«aA M&aa M'laA • l i t t l a 
lottiiir than Hia nosnA ntdaa* 
C« Xdfa mHMi af faaaHaa ia f9m%A ^ tHiotayftf i9iiol«la «i4 
li«i€l.« Oidpailtiaf foMlaa limNl lonitv HIIMI Itioaa iMdi 
#14 no^ a'vipafi%« 
90 
t* fhiot«3Ht wA aiiiol«t« vtftumid 1h« ltiii«li of tut t«st«s 
9« fh« «h«GKi0t«ril«it» li*a m •IfiOt im tn* •!«• of Hio 
oi»«»si«t« 
fO« fhw #i«a»i(t«fil«aito i^foetod tho 1;«i» loytfo <»f to«loo 
floA tho voglott of tttdmro opomieioioo wm lo&uooA* ^ o 
•ffoolo novo mf oow«o n&tli filioioyo. 
II* fl^t^f^ftf o^ hoXoto «iA lio««l fioltttood AoffoiOfolFioii onA 
Yoouolttlioii of nitvoo o«iUo« Hovoioyf liho offoolo iwio 
wfo mmmm vilih tliioti^ mA ivliol.«t% GhsowEUii maA 
aoolii IMOMM not* €mmt mA ooa^ot i» HHo oiroxloo of 
tliiotofm mi oylielvio tTO«to4 flioo* 
12* Chsowio^ aiA olinwitoiio In mftA tootoo ooiaa Hi psoinoot 
li^  flOKllng mio lonoo of 1# iff^t¥i^— « i ^ thiotofo onA 
^hol«lo* ****^ •^ ^^ ^^  Uo^ ttifWt pmAvmm only ono otaomaity 
in «li9»iwoeiio« meA th«t vao Chioaoottto (moidttooo* 
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I4« f!}i*t«pft tabiii « i ^ «ii<»iiit«t»t iwpiiik<t sing «IIIO«>«>»M 
S v i m AR f 
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f l i t i«i^l0|WMWCt o f i i iM«tietA« » M l « l « M « i n H i * 
•i^ Um f l f f MBSSI SSmSBQASM C9«it 1999) ttiw iiie«iilt«l«4 th« 
«iae to l»if««itaKt« tii« irt«fiusiiis md oytftiwiiiiiv «ff««%s 
0 
«•«««& «t 28i0 X ^^ **^ is * 10 poxMBt »0],«liii» tit«i^ty« 
Mints if«£« kopit in olotli etgM «oa«iixiag 8* s S« «9A V « M f t i 
on tin^olio fboA ynfwwd I r wladUMi piotlJiox «ciA oitefooo la 
iQt t stttio* twtftm voM VMVOA la tflftoo jam oontiii^Lag MMA 
una voM f«A on « M U . pioooi of pmpltAM§ gUflMfftiitl 1 * ^ * " -
AftOX* OMMMPMMO thO OftOlt flilOO novo tXMMlflliVOil t o tllO yOOKUlC 
OA||tfl» 
flio offoot* of ttilotopoff i^ piio3>«to «aA honoit v^vo 
•tui loi on Hio idiblUty of Hio oggo tiy fotiing tlio flioo on 
0!lOMIi(tOX!l3.MKt fllntft Oi^ pilP ftif ^VOO <Ebil^ O» RodySOOlX 0100000 
iMtifooa 90 fomHoo maA 90 nAoo noio noAo fnv 19iooo oloiloo* 
Bifo voio otllootoA io&Xy ooA tlio&v yoto of hoMhlnt wm 
iolointaoi* 4ittoovtfi a i l tlrio 1ii«oo ilioMOtoiAlnilo vMO fUtinA 
offootiiro in toltooini otoxiUt^t ^Oiiotoy* IMM HIO neot oflootiiro 
no i t fOioooi 100«0 fo«o«al oloxiUtf omn «l m oonotntmnion 
93 
«f OtOfSf t^mmtf ili««M» 0«0(f$ f«i»«it «|difil«l« «nA 2,0 9«P» 
ttinl hMiia ^otilA in t^ue* lOOtO 9mmms% stcxi l l t j l a fh i * «9«Bi«« 
• f farait fly* M I U M ymm now M m i t i f * lie eii«M«fecrt3JKils 
f m i tittgi* p«iv v»«3ii^ iMiCi •»»•••• «!•»• mgi hsidiaiiiiitar 
mmsk li»1ii lh« MSis nmm ti<Mil«ftf vtoiittty utts ine«taMd and 
th* tittil«9 l«ld f«iriv imlMir of •gm* Ot&foaitioii V M 
of h«BtiSU Btvi&i9» on Hi* Moleil<Na •ff««%» of (Hiiaoatozllflato 
iitfttodiloa thfld ^»i«^ini^8ltioii ipofioA wa» ps»ljoxi«tA la 1!ho 
oaoo of ISio cti«io«t«n31sod flloo* 0^$o«ttioii anft pool-
ovlpooltioA poxio^ vmm fUlm #ioit«aoi oo a vvoiat of t»ocl«» 
mmA %il1li fhooo di«iioa3.itt %m9»^^7 <>f ^* 4ii«o«toslll«oA 
lioaoo viio aSloo lotoxdoA oiaiipt in Hio oooo of tlilotop* tvMVloi 
•ikloo in tiii«h oMo • i l i tf it l^ iov*«ao in longoidtgr V M olMonoi* 
19io loftft^ty of liho troictoA fiooloo i«os Am •Airovotfl.jr offooto4» 
imofiir-f ^Hm o i^ipoiifttiMs ftwaoo UIPOA aoagty than flMioo iMi l i 
Alt »ot ^nr <iiy ofvii« 
iHt «i i«i l» of #ion»«l«ftlaKlo on Iho ooxaia i tni iy 
« i i iw l iw '•iifiti^i'inooo of «aXoo of ! • fH iyWlM )XMI iAoo 
oloilolf f iwf l f i l i » olatooAi^ doy old aomia iiifi ln foMdloo 
'HOiO oOjpNl %i4plli#ll iA>w otofillood (viA fMi'MoX ntfloo 111 diifovoMt 
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gtt i iUty «M o«liHilal«A on «h« %»•&• •£ ^ « ^MfditiiHui «f 
irl«fiHs«i iBd aom^ mAw in « «•§•# ftMmHiit Hict txwaltA 
mt&w ifti» ^«ni to «3»««a HhM #ip«et«4 mXiii ef •t«fiUt:rt 
if«f« 8«a»iillj novo neftfvtitlitt th«i tti« mmai aeAet* Boiirf«»# 
hflBitl. tx««l«a fiaa«» warn Ibuni to Ito ! « • • ooiiq;>8titi^ Utimx 
1li« aomaai iiaa«ai«id tn ^«i i * eooe 1^« actual stexlUty nm 
!«•• Him Hi* oi^ Mtoa «t«siiit7« 
flio offoit* of eOiinottofiXiiito on Hio x^^xodnetiiPi 
tioiMMi of lU ff^ff"rt|it— iMW stuAloA on tlio 20fh iay of thi&y 
•inat Uf«» A ooiiolioiMilAo xoOttflflieii in ttio • ! » • of Hio 
ftiloo HM oHoii'Wit lir o l i Hio iliiMitosiloBlo, fMotopo Mii 
fOltiotl^riilyi l i t i iWi liiftlft u t ioo i Hio Iviglli Hy 30«0f yoiooni* 
fflio iftto of tbo o'Vftilwi ifto irani 1» l» •OUMOI wMifiootoA tiy 
1^ onl^yNI oootioiMi of toolot mU o^vitoo on • «it«vy aloiotoao 
* f t i9 i^ ioyor manAton «ia 4#i|i9«lion of tlio opoitMBi, flio 
iNiontto iVoiwMloA HiKt i(i.l tlio <lioaoiilov&2.flBto oiifonMdLy nffoitoA 
95 
in *tti« i i » cf • mm»ma(% MUM* 9II«MI «fli«l« vest m^w 
pioaouBitti Mft MWM %ilfh 18)iot«pa* ?«««l«i ov«ii«f AioviA 
ineieiiol«tieii of mimm ««11% SMe^fpa «iA aslMiX«l« iliowii 
««w«t t99« of nftttiioitttioii mA ^t^MmgesAixm of mirwi oiOXo 
I01O1III %tltti asM Aoftior mA tg^poit d i^smuilla inS i»tQ3.fli« 
fhm offoota of aq^ holi^ Oi thiotopa waA liviil m ^ o 
o$i«eMMioo»o« of pvipol tootoo «t9t otn^od l«3r ^ pplx^ tho X«to 
Ivft iast«r Iwrmm in lb* A««icitd «oiMi«Qtx«tioa of tho «li«MNt 
tftoxilMiit oolutioii Iby tuo wUuttoo* fho tmmraay lOJ.^* of 
^xoMOioaoo f^ eos rmttan moA t«<oKloa indiftdiiolo wozo pt^mmA 
1B^ m&iuMMB Hio tooloo on m lOiAo oftov iMias ^tt&xmA in 
f»0 9«ro«Rt !Looto«»»o«tie oioolii* Of Hi* Ihvoo #i«no«t«xil«Klo 
toftoft* opiioltllo «iA IMotopa ooflKoA to %• nofo fioaialac Ittmi 
ItOMi^  ill jpfodiioiaip <(lixow9i(iMCL dMNNCwtioiio* Afholslo ymftoooA 
oHiHiioMif i m t dkmmommmtf olitoaooMial ItidotOf fUtioR of 
%Wt MMMI o f vim l)i6M0JiO9}tt0 fibiXOHlOtlMOO OBw IVOOitO HOW illO 
ooitlipo of UMI diioMim»oo« fhioto^o laao fioiwooA otiilei»ooot 
^•••koiiiAf ^mmmmmt «iA ftiiiott of tm ^tomtwmii OMO* Sft 
•action to Hiooo m1mn9M«m9$ fiiiotopo fiodnood gtpo ooA 
ooiti%Ytotioiio 1oo« Roi^t hovovof ot«a4 ysolftioo only oao t9»o 




tiStt pm9NEdl<MI8 MMdualUMIf CKPl'liOfliSl MflHftONI 0nA WB3iVl^X9 MI|gSfflMlltl>Qlltt 
(}r«ld£ttl aieiau>ia«aa«sM»^  io «£Leo vaAm to Hoadt Bo^« 
of Boologsr foar pyottaiJig Hs^i^ilof^r taKUlittoii* 
Hio aithffir i s ipaxtioolsia^ iiido1»toa to hio lt»o^ds*t 
l>3», tlottsn M« .yihiMl. i ^ Itia jptmotMit «iioo«uraiMMnt snA 
idUiecani ooiinoo!! wtthoul iMm thio viKIt tioiild zuit hovo Horn 
SpeoisS. tli«ak» m% Hsm to Hir* foolh uoihsii Khant 
fh0 mi^9» to p*«lofia to 3)]r« 0ora|iiddiii Khtfif 
rtioo EginliiXyA Vfoftiii«ii| My* l^aklitor AhMat Mr, B«^ » Shttao* 
?!»« B«Ctt Biitoip|oo flnA moo X««nln Honft fov liioly ttanifolt 
halp ihmmmf aooftoA* flitfdco tiro iiloo aao to lhp« StSim. JfHoooe 
TliiMi fforgls Binoor OMMKI ana iir* Zt1»ti3, JUISMIA i ^ tlioiy itolp 
in piMi^ posdUiii Hio iQlt.AoiNi StnooM tliMnIco IKPO oxtonAoA to 
Mloo n^mm fo» hoy imtiviiis h^y in oosif orliis tho nuKiooy&it* 
ll#aaioiaoai9Mnto oiNi iiloe mm to Bir* f • AA* mA Mr* f o | M«liA, 
Khon for ^otoflmtio prooontoft i» Hio thooio wd to 
Dr* P*B« mwemmt mtoaoioffir Booonreli M^fialoiii tl,8,B,A«j| (Niliiovillot lL«rid«t t3f,3»A* fOr irory kladlar frovidiag wo 
oj^onoolovlttfite mood in thooo i»90>i»oato» 
fliMBoial oooiotmoo ta Hio l^m of soniwr Kooooicti 
90Uoifilit» «tfordod %y CoimeiS, of Soioaotiflo and XndootrlA 
BooooMnit i^ troiofOylS^ oMoBMSNfXod^ *^ TliiOULy iHiiMlio oro 
•odo to ir* Qool il«iid« ghmitt for t^piiii tlio Mwaoovtfl* 
RSfSaSSCSS ClfS> 
97 
1979 taSsott^ty fttiai^s on 1h« •tf«eliiT«i«s« of 
ttmm* J* 3toto]ii>X«f 9TCl>t €0m$% 
1964 Q«i«ftiQ <n«tai«« o& s^lou Xaarvtt in i i^s i Q*<roi^ 
ot IEoIo«r» Sbti« BflDOf XaaiaB»» .^S^A* 1 ^ pp. 
Kbaadt Z* 
I9tt OH^^oail «lfxili»«bi(m of PynfttMSia fiblirolgtittft 
t9tiO Eadbts^oa *» initaslliig ulsi^eaXs* Scd* iloor.f 
20aCl)i 99-1<^ 
19i7 The ««• of cttxilt «i3.«s "to oiiiit»»X popta«lloii 
of Qi«iB«l«ii fknlt flyt H^ HaiA JaSBBl i^msm»> 
Imiarilf Mi«i^  wiA Hunt K«lf* 
tf71 Bff««t of hmtfm on ^ t «l«zility «i< ImifVfitjr 
of MMUdL «iiA I9it v«at«lint • Ixiint of Itaftl 
57»4©» 
98 
1972 ilAtias f i i i i i y M&A MJOiflL «o«ptintiY«i«»« of 
1979 ^ffieto of flii«no«toxll.wto oa tlto Aovelopnoitt 
md foviiiity of Xiiifia p^j^ g^ ^^ j aaMn ^A^« 
^67 StosiUsing 13if ttalo houoo H y vith siNagrlo* 
hfAxofOtoono Pai?t 2* Xatoxsiotiozua 1?«»t Oontxol» 
AtvooAt E«C«t ton ^ v s t t l t H*0, e«ul IMtlUilgt A«1U 
199€ ^ lAflitflsieo of floldjr on tho ttsio of oicpirooeilon 
of AoMlnMDEl Xothal siitirttl.oaji i n ItfllwJKiflttEU 
Oonotleo, t 4 l i aoi-Sl?,* 
AMOVlMNllt ^» O R A B o l l i o n f Sm^m 
1147 flio flolHoMoa of wntttliono Igr dbMlooab onliotMiooo* 
t ioo. lof« 8oo. (lilatioft>f iaPi 271*2(1%* 
A»o»lNMilt <^ t oni Soti»Aff J^ .W* 
1H7 toirt of cfeottioa oulNfttfi^ ooo Ibr «iitai«aio oetien* 
tsoo. ley , 900, <«Ujilw«i> t i l i i i « | . . 2 l l / 
99 
1951 ¥xom^» in db«d.««l «itlai«i««l«» 0»14 % i l B i 
1958 BttftlosiWKtie «i]£lifft«i«««» Endist* lt««*# 9* 
TMT.* 
19$$ M^titwn wHemomj^ sti^iift on tli« cffttcrt of 
19siot«p& on the o^to^iuMi of IHraooaarooaa ooUo 
Sio%ci in tioiiiitt esXtUfw* Bfit« «r, €i«tiot»« i9t 
Beoie^wir* A»Hwf antunt 4»^«i Bitt4nr» B«A»» !losicia«« B»Btf 
1955 Bermtmmvm eontiiol thioniii xifloAM of utosilisoa 
fHoo* J* Boo&« ^toaol * * 48(4)t 46ab4€€« 
19^5 Obtormtiono on itio eli«ao«%«ill,«nl offoot of « 
«lk9&acti»g ngOBtf thiotopnt en vilA oan^t 
4aft|iii«i<^ Ifflff^^ T«r* noifto Cfli«o#) in OaiMftf 
ii««t Af«io« Mft on iftisefvtofy i9«oA /ttlfti<lfltl 
f i« io* Soy. S»«« fiof» lloA« 8fi«v 57(5)1 5ti» 
5?5» 
100 
tS6S ^ 9 U i ^ e t i o n e f cdiismatbi^ lesions 1 ^ oi toal&t 
Cjtoain«tio«t 4t 28»9l« 
ftttyftfttf G«S« md 3Rltn«« B»J« 
flDXldft miteaol«» 46i 290»a54«* 
TWvayi* ^» Been* 3bton»l»f 44< 7t9»791» 
BuililMldt E*C« •ndi Hoplctii»» B«B« 
I ts? S t« f i l i s« l l o f i o f »«TiM»iio»i £t l«« i d l i i 3Ux«^ 
1#i5 1^« AfiMrts o f g«Mui mdt«%ie» in4 aphftl.i:l« 0a 
f« f i« i i ie t i ' « i 'tiMWta o f y^i»fft«fi]i^^ M&jMbHitlC 
101 
H i t <%ini«fll ntcillisMlioii ef Hi* mwmtMKt'mm* 
J« Soon, lBtoaQl,»i 95C2)t 24<>»t4a» 
Cli«ilti3.«tii» V,f« «&« Bcyfwltf 6«e« 
t9<8 BiKltMit&Qiis of wwsaAtan Wk sjfislh^sis li^ m^X^9 
in «t«ia« ni««» Hadttxt* 2l8(9t40)i 47t« 
19<a Za«9Xipova(lioii of tfiti«lod thittidiao into tho 
OY«xii)i MA of otalAo flios* Sffooto of tv»«U 
Mnt idth «9l)olato« ll«tii»o» 2l8(5t40)i 47f»472* 
196$ I»!}|R3inia UoAoo^' aotlioA ibT onttHitttli&a: th« 
fotoney of diflnonrtofiXiKrls agoiiiiit houoo flios* 
J« Soon* iSatofloI*! $8C4)> 196* 
CItflngi ^*^* 
19&$ (^oMsiitosiHKiitieii «iA M«liiig iMiittfiotty of nido 
lieUM flioo* »^ Soon* l&teBDl*# 98(4}s 669»$72. 
«ii«if# t«i» M i mofiiiii* f•§• 
19if miiiirtioii of d^Miwwno ftlitvr«lioiio ia oiatuxod 
li«Mii o^Xo Iqr ol^yXonoiadat miA i to xttlMioti to 
0^31 on^lo* luttil. Ro«»t 4t i3»89« 
1974 9tofillt3r mt foyuafklioa oontxaX in iiiooot mU 
oHiov «il««llo* f«ilil€itttiol. oAivooo AoU'vovoA «t 
UMI i l i f l oooiloft «t1tet 1UMa.in Soiwoo <Micif«i» 
8««Mktii of iftol#if 101 iltoaolo«r* ^Ri^ * f f» l^ «»49i 
102 
Wis Svablii«ll9A of fllt«M«t«iil«it iimmm to Hht t««t«a 
0f ^ « heiMM fii" l i i i i jfltoatgUJuit W itti«xo««op« 
ol^Mmirtldii tMiA Iqr ttMiiiM««n% of ^ « ttpttiM of 
C14 ooapounAo* Sm laooot* Vh^fwiiiX*§ 14(7)i 
94W53.* 
Ov«l#totit ^yBvt Ots^teiwt* %U^ ^r» « « H«ia« i^ «<l« ^ r« 
19$« Foosn^ty of m& haitflli oggo fxoa tendoai mmm^mt 
l»otl«» t«o«te«d %(i^ Ibvoe (Kii«Aliio«t i^wliMMmnf 
t««t«« ^« loon* l{|to«ot«ff 99(l)t 1^5-16% 
Ot9®talf t!«ll» and LojE^ oaeOf UB* 
f9€5 1%« aodiflog^oii of vopfoduetioii in iaooeto 
tstovtod viHi wm^^mRg «ilBto* X« laftHMtion 
of oTKxivn iXovHi onA off« paodoetioii onA hfttcii* 
aWUty* Biol, l iai*« tf9(a)t t10»279* 
Ovf«t!<df ^.H* 
19(4 303aiRl irltxllioiilloii of MfxmMKtm flioo iqr 1i)o 
MologtoiO. iaJc|X«liii« ftfontoi tfotoaUio and 
thiotopo. Bit* V«Miottoi*0 19(9)* 249»2f!l* 
evjroti&f »•»• 
19i4 laooot f t r l i l i tTt itdHMtioa liar iBaHe MlA 
Aos&irsli^o, i«i«it«t l44(9iK)i 90t»90i« 
Sfswil i(toiiUt«%io» of iBoooto Igr ooioool. alMUiAo* 
tiwMoR ot OS|li|ft«(MUtm •§•«%•• J* ioon* lito«ol«t 
|IC4>t I t M I t i , 
103 
Baie» 3>«A« waA Sebmldlf €,ll» 
jnyooSI^) and hoiUMT f l i t * (HuttA tettilittl)* *'^ * 
^on* lAtonol.f 97Cl)t T7»81« 
f9$4 I l iAA li l isfiotty of ooxmilly sloxilo ^|ift«a.f§ 
fftiiflyiaMHftrtm s«xo«« iii»»<iiti'ko wowo., m i)i 
%»14»* 
BOM* B»A«t lfooAni» D,B, « i i ioya« H««* 
1|i4 Oiioeiootosilisiicttoii o f .i^^*]* M^fff*^ ^^^^ V 
loarviO. «««iilwiiit« i l»of i i l^ Voiirovt 14(1)» f»€* 
n i l tiogilijiidion of ttiJBi jiaUm PJ^'^TF v&oa. 
I f i|iioXiii«» i«ai« ici«« 8ii;ii, oxi» f 5(Ci)t 
l4Mi4» 
104 
of iti« ten %i««¥ii. jnl^Miii j smi i Sol* 
3?i»«t««iiii«« •£ • pmgL m i^pi^o«ts«ii of th« 
«t«fil« n«l« t«ahnliiiit f^r lh« «v«il«ielioii ov 
eemtsQl of boimfB} iaatols* or^wiiMA liy Hi* 
joint wm/imkMAiAon of 4toaio 3a«yg3f in 
9m€ %sPimXtttX9m ^ Bon* «ia S*lt. fvoaafta :^« 
f^iviOhi f*B»t K«n«r« <r,CM mtfliioXXf B.B*» RuOaiovttmf P*f 
HiUi H«t Xrliia<|Bd«tf D.Awf Hc l^iiNia* Q« and Qxooot ^•H, 
^^ 6$ PmUaiiiAvy iloXA oi^OfliMato idth stoxlXt taaloe 
£b»r oxoaioation of ^ui iDll vooidl. J* loein« 
13ato«ol.f 5i(l)i 12^151* 
Bftfiot M u t Oiliifi* J,l»f V«i«hoa»f B»3* «fta Qniiait C,If« 
1999 BiplomieiKar otoaioo on gamft maistioa t»v l^o 
«l«3dHs«felon ottd oontfol of jQoabJilit 
HH SoBo off^ioto of Oh««e«t«xiX«vlo on liio Ut t lo 
liouoo fly* 3* nmn^ liilo«ia.,f 99<4>i 995»99<* 
f ilMiyf 0,§« «i« WkM§ Vi»l» 
199# ifliswoooMiiO INRIMKO OMinn TOO0§oi*vo XOWRMAO inwiioow 
If 4101^ 1010. nwiljiiio in B»»an«^.la. niiiiMHCllI* 
Koatiltf* K9iiif)i I4i»l99.* 
105 
t 9 H Oyloiin«ti« (KiAlyii* of fh* Mitiea of 0«fei»sii«(i« 
cBd tonottr i i f i i iMtiaf lit ly^ffmht;!.^ mlaHflllilllty-
ZI« flMi «M»i«id«i of mdmstioii of doaMlsu»t l«ttisZl« 
Q«ifti«o«i 5a» « 0 > $ 1 9 / 
f tim^rt ^m^* « ^ f rimy* ii««r* 
1990 %ooii»i&oa of pi^oVi "* ^ut i iw io offoeto of 
jleaA* S«l*t 6 * t3S.»t4Qp* 
fihttyt 0*&« Mi FiAm t^ <>*^ * 
1964 lJhxt««moal8 in volotiozi to amotio haswpfto in naa* 
fxoo* H» Boo* Mod*! 57t 23»9S« 
19^ StoTiUsiKtioa of ^ « Mo^tonMuoin ttvOjt flyt 
SU #ffl|i„|a|ft I17 imMM^lion of pvfpm wiHi i^ Tojrs* 
Jtaat lfiite^»t Iti 329»299»* 
f i i s » i i 0« • onA JTolly* M«3« 
n i l MHftoiO o^iii iniotto otn roggl i: i n Apmj^^iff 
• • • n t l M i l l * t t i * 4aMio« OMiot* XtAwf i t 289** 
n i l l f t « l t i AoUo 9aAiMii«ni <i wui M^pnlo i i Go 
•K iiiiiio oA «Aia^ 4i j« iiB iiTniimii ^tti 
iMio« o«i«t* it«i» (t«vi»)» ti a4t** 
l O G 
19117 Aetiom «f t«pft on tlic iiftvdlt* ef MttUk Oii i l 
g^»Bti^9s of ^wmg^miAlmtm MMA* Ann. !»«%« 
iMitlon of topft on SifiMi nllJt OnoX* fmnaX^u 
Cl^ft«tttsfoiihxi-lidM}* Sl«a«d, EiJ]ccfao« Xi^ d* 
a&uinf** fiBtHi* a«it«t 52* 7l7«»726» 
^ 8 Aotion of Aetidioao (oiolohexistldo) oa tho aAiilto 
dianmiciAeief A« ana FlolOherg 1«3« 
197? Fxo<luoHon ana voloaao of oox fhoxoaono In ^iflHi 
|^y«>y^ i^  mal9B otoslXisod with t9io Aaivdino doTi'M^ 
ttf mm, ^« i09n« aartoaol.t «7Cl)t 5»4« 
|f(l9 Bospii iMi n 4I1 tno tKloxlliii't IS07 Ittio yol.Sovwft'voy 
Wtm* 29(4)1 9l»*9l€/ 
iofolont •»II%1| 
i§§9 tlMilot on flio oi&iimiy i^ anA tfiioaooonoo of Hio 
n^bn i l f t llffiUi JHUil3UJii« ftk»9* iiio«l»» Boftt* 
of iooloir* Hitin^idty of Coital* lOt ff• 
107 
19C9 Qli«Mi«l«i!lU«i!tieii 9t JSllil TTfltlflllff tfH.*lBff 
ouft •»txiaiiiii«c« Bia2« Via* RXHi* O r ^ t 4(«>i 
9a9^5S« 
a«OWVf £*K« miA MUM. 9 S,X«K« 
19?0 9k« «»t&iig abi l i ty of ma3L9a of Jci l i i ^ " • ' • ' r 
ffff^ fwytft iti«aa«»i« @ttfilLia«a %d^ apholst* oy 
t«pft« ami, wxd. aini* or««i 42C9)t eotusts* 
aiOwy« K«E»« tiXSJdt il«K*K« una Boost 0«lf«@« 
19?i C ^ g m v t i e lMMl« of dtimimaXf inAaeod stoxil i ty 
in SaOiMM ^ytaqf ^aftigif ViiodttKm* XX« Cytopattho* 
logteail of foot • of eorlaiti «li«90stoxil«K%o on tho 
gonoAol o&a anlnpveiiio tiognoo* J , HoA* littoiioX* » 
XofoOf V*t OM«O» H.jf, ana Snlcoyt If*4,3, 
H i t a%«aioo tm mm^ml of iioiito ftioo i n ^^1% iiy 
iliiRiootoYiXinto, XX, I f f io to of aotopo on iliUMi 
JU^MUI, i» loon, ftitoiioi, t ilC 1>i t t > t l 4 , 
! l«|t«i H* t dittMt ll,f« m i Oao»t ll,ft, 
t f t t H H i o o on oontioi of lionoo fl ioo in Bgsryt ligr 
Hr «Mn»«loMlMl«, V» «ifiia« ooi^^itivinooo of 
I i l i»( i t i«y «ni Wilt « iMi»t of i i i M ^ffiilffiffi 
liotnn* f , Mmm% unttix, # i4(4)i 9i1^9i9. 
108 
t9t5 tl«t«9ft «l«9i31s«tioii of 'UM O H ¥ « I^ FUit fif* 
1973 S«aiMl «m^«ti^^f«i«»t of SflfloyA 0toyiUs«a aaloo 
IlMIBfllJEat* ^^foi i» i^atoasUt 2(S)i 73V73S«* 
19(4 fh0 tnAmti^m of ^saostonimitd* Boll . I»ia» 
Hltlit 0«g»t 3t(5)t tavtJS* 
Hagnos* 4l»K%t Hottiif ? « ^ and 1>aiBi<ti» f«B« 
1966 Hoapa aai a ^ l « l o M Aosiostosllanto Ibv tho 
1»11 mtoniU ^» vioon* !3atofflftX«i 59(4)» 1014-1015, 
Bodin* FtAtit CodjTt CS*I^« idS Tlioapaonf ^C« Jr« 
19i4 AxKli«f»xtility offoet of tho diotBootexilaa'l qpholato 
on tho salo Itoll ii»«^3.» J* Boon* BUtoaol^t 97Ca)i 
27(V272« 
Hodiiit ?*l«f Wiypat Q«t fifilEOMv B*A«t B«xtl«ttt ^C* anA 
mMMM91« 
iHT atof iUty SaduooA by topa in tho 1K>11 weairlXa 
Bfiaotift dooo aitA f«iBaiifiioy» flonsAal dimooo 
«iA MoXoftoal ttunoiwr of laHtlloA OMIPOUBAO* 
#• Booii* lito«oX«f iO(f)t 209*214« 
Boi lvt f i 0* 
1911 l i t >aitwa1rriM><it ^^«t«ihov lt«lwiail«i« MM 
Wt$^i9(i^$ any MHotlSiOft'loll.oa soiijpnipNiMA 'tonw* 
lwiiplih»i» lt»il»« f« illirr. !«««•• 7f i I»1f4t* 
109 
Holtei!>oltff f , l l * f una fttjlnotoi %% 
iyv«tt«l«a U^MtnTmrnti fxuit fu«t« »^ Boon* 
mntioX of Qoliba^ looi^r yopaXstioxui* ^» iSotsn. 
HttgOdt H« 
^70 Kffoet of ganaft mdiatioa on Hi* Mpzoduotl-vt 
o7Sfms of ^ ffiQBff^Ul C a^smdoya) 9V9(* iHtpmt^m^ 
of flaKit pmtoetiont >iiM^rf of AgHoiiXtiivo inA 
tvoikOf X««fililf P«klotntift* 
JdLiXf ^« mA ^sTlaoiit t .S * 
1969 Cli«io«t«filiB«lioii of Hio tmi opottoi •&%•• I t * 
HietofKiboXogleoa. offool of ft|»ioX««o msA f^flwoio* 
vmmtlt on ^ « ytparoAiiitivo oypmi* 1« Boon* 
IhslQUeUf 6a( 2) t 400^40% 
JidLil« il« «Mi MoTiiooat ?.B« 
t9if l^«M»t««lU««tioai of tho tv» «yot%o€ w/pt^mwult* 
%m i ffoot Of AiMott f i l imto en lAio IrtoloAf of 
^ 0 Bl^o* #• loom* antoMoUt (8(t)> 99>400* 
110 
StttdMi* t ip* fm'U$ 10s ya>%y94m 
t970 toaftt ltrt fitewiAitar mA f t r t i l i t? of adult pm^ 
IntoaoX.* i(4)s I14««»1148|, 
1964 fh« «ff«et pvoAne^ d Isgr 1ti« intmaiietioit of m€Lm9 
•tofiUsoA hf iwf«aiaetloii in to ft noxoftl popias* 
tton tit gt sasA^SS^ fttxafiflatMtt 143 2iv2l2#* 
Eiiiiftaiiiif B«t» 
1994 Chy«HM»«o»« ftlwnninioiui indoooa in aniaMa, ooila 
li^ y ioniaiiig x«di«lioaa* Had* Bio3L#f 1f2i 6a7«7l1* 
• 
laiaar* Z. » 3t«lii«rf L f^« and mtotfii t K. 
19$$ Iffaet of ebanoataxiXaiila ajptnat i^% orlantA f l^t 
aalon f ly aad tfaditaviaiiafii f»idt fly* 3. iton* 
axto9»i«» $iC4)« €m^m* 
079 Hoaoaioa and aostx«>l of Mam f^*^?'^'*— ^^^ 
ili«D« thaala* MMlia %iirKralt3r» AU««aNf tl4 fp. 
111. 
t$t4 StuftlM on tli« 0«M%io B^Mtft of Cli«Mi«l«i&l«it»t 
flsl«t«l^t U^wpm ma Rmpa an Hi* Bioiogy of 
f)i*B« fli»«l»» JOi^ Kifti ^ a l i a thi-««y8ltyf AU^piAi* 
££I.IPf«t »^«^ « aa^ Palnt«7* R«E* 
19€4 Bfft<st of lSh» cli«M«t«fiX«i% i^ pboXtflo on ^ o 
«pi^«i9&» of oollniar mms&nmit» i n d«ir»Io|xlng 
hoiioo fXf 9sm» ^o^oa* ^«i 94^2)* ?5V3$7** 
^$0 ^ « 9f«aie«tion of tlio mtmi vawk fXjf* Soi* Aaov* • 
20lC4)i 54*6t, 
S n i p l i ^ t 13«F» 
11960 ^oo of inwMtto t>r ^ o i r om dontxttotion* ^« l^n» 
miloBioX«t 93(3)1 4l9i*4d0, 
XoUtyt 3?*c# 
1999 Gottpttamtiw offooto of olk|lai l i»i ««iiita on 
««13^«r aoxsiioloffy* Aiai« X«Y« Ao«d« sol , t $51 
705»801» 
]»ii«iO«itt <!•<£«« Molfoytt K*ii« out Sniiiii C»V« 
TPVK HidllniE OlMB^ ^O%3.1^ N^MOOO o f 4lUMM4rtl03VU&004 0BA 
mwtaiX nAo hoiHio fUoo* 3olinoo» I9(t 988»3i|« 
112 
t9Sf Jl* flftlft tji^iliMnl in liM 0(m%«el «f hauM f l i t s 
55C4)i 449-^ 451* 
Ax «t«filmt«* J« BBO&« 2B«oaol«» 54i 6aMa9« 
X,allx««q(ii«t <^ *<^ «t iNbviMif f*B,» ]f«lf«rtt D«l»* and fyt* E,X<» 
t96i Bfftotiimimp of li«%m •» • lu»tt«s fly •liiaottvfi* 
|9€3 fH* ^AifleKtioii of is^ i«r>''Usotieii in laototo 
tyotttoA i d ^ OUc^fitiiis ttaanto* XX • Dlffomntioi 
ooRolti'elty of oooyto aoiotie stftsoo to tlio 
iaAtietioti of dosimat l«l&ai8« %ol« %tlX«t lt9(t>i 
m i OfloaMiitio iiiiw«tt«ctioii« on y«Ai«tii»B «ift 
ilMKloAly iaAttota doaiiMBt l«th«l. nwtiiioiio in 
oooflo* «Ad oyom of Hio ooxow-iNini fly* HKIKI* 
too«t 1» 5|t*?3%* 
1944 1 ^ ftftlHOtioa of ioKliunt Xolhol. mnlvlioiio fln4 
•iponi iiMioHimlloii %w «lioiiioia smogiRO In 
0iiwttoo,« $4t M9 Ci^^ifly*),* 
113 
19<7 til* liiAvttioii of floiiitiWEt l««bia, wrltiliQii* in 
%nmts% W tontsifMi ir«St«lion m^ ^maeail9m^ x«» 
I«««a to tlM tilcYiX^HM&t tMhn&fiui of inMit 
<x»»%iol» Xntliirl#tt <f»V« « a R* Pol •&•«# 
<l«ieties of Xaooot tootora of DlooiMit AnstwNbn-
Hootior ?y«oo« 
2iaChaiioo» I^i^t lB»xthi l}«f« mA KlMMiit #^ 
1963 CftopKumo trn/H oomulftr iMiiio of obffiBiofllly 
iaauood wlosillty in insoott* XiitL#Me(po« &«c* 
«ia as i^f C,K» sat* Pstnc&plos of Xnooot ch«Ki» 
@t@xi%iefttioii# laostoz^tait loztliwHollmdf 99*197* 
i9H Mm tiaMlity «ad Xonsivlt^ of Japtooot teotlo 
tytttloA idth topftt OBiielifto acid ttotopa* 3» aioii» 
Iteift* t , MiA Hctolint S» 
f|7t Bffooto of «ii«noiil«il«il;o on xofxodnotino 
OV^ "^ ''' ma 0McM3O|MIOV*O SA IHOOOWO* ?900« 9|||^ ^P« 
XiUM/HiM) otoi&Xlty pniiolpXo ibif inoiot eoataoX 
«y ovwHovlioiu |4«*18 S^ opt, 1970 in;»« 17V182/ 
1947 Aotiott of loitartioiio on Mtiag CoXXo« tlio Moo* 
114 
ZmAwt KvB* ana Johat B« 
IdaS^uii^* !>*%» Qoz8s^ #cit ^ ^ t Sa^ B^^ t !!•%» Uottledi ^L. 
1BH M^iMovg ^toaitts on alszitli&ation of the 
196D Pfin lathes astalioliso iiUbOOliafiBXlfi JBliXXia 
a:tifiiig oo@a»6ids ant a£t«v sflaiiMsftticin vith 
ll«l9Xiat 8« 
1961 9iie affaet ef ehwaostaxilaat^ on tho astvyoBlo 
4«vilopMnt of i^ uOA itaUiUSS* iota* ^tonol* 
ll«lolltti 8« iMi &Mii«, T« 
1971 f)i« af iMt of fmntltvkmtsk^ on eopnoila fliiA 
115 
Ifef aftAwi* ri»V» mad WaM» t H«^ «P» 
f m l t fly* ^, ^Qon. Botoaeil..* 9$<6)t l40(Vf40a» 
tl^iodoft B*t A»R»;^ t H«t JlSKm^gi A* ana Cab^I^iOi f« 
1969 fest* d& ^ 9 osaOlealioii of gf f f f t im fittdUyttft 
1960 Oia inA II9II oontxoX aoitliod %«sl«a apdUist Hi* 
pTindiB^ P9»ta of Olife i a f»«ooay In 19^0 
a n I ta l ian) , Hadla., 45- 19!^* 
ittUavt i#8, 
If iS Cliaaieail. alaziU««tioa at graan liiaap Uav 
it^««linA« ^« Air. iUM«f i(2)t 299*301, 
MaviM** 'w^* ••& I«isaaqi«a» a.C, 
H i t H M i^faat at aghaXsta an Hia o-vaariaa d«falAf» 
Mnt atlMuaa tUaa* J* Saan* ite%anaX«t 91(9)i 
IIB 
5tC6)t 
1@6t Z iMMtioa % Swf].i»XDoi»Mo ncdd OB HI® 
d^ i^es d#r0lop»nt of lioiiso f l i99» l i iSyi 
..fei^ptieat ! • IJesoa, ^ i t f i ^ l ^ t 60Ci>i 1150-116!• 
If P.B* 
812* 
1940 m> mui&f^m o f Hit ff»ie@@8 of gtfuetiixia 
QtifApi i n c^xoaooosits df layatullJJA* 
MvunMrt i^ «s« ana Bi#i}^«f t V4«B, 
1|i4 Bff««l« o f aphoast* oa t&« mvc&kmm hawm 
l»»fidlt» i l d ^ l^ft.^|ff qyiiitHiafaffiBilif^ft Say, 
F» HA* llfr« ! • • • 3 t« , 1«1X«* JU194t t » « f » ^ * 
117 
'BH Sff«et of t3iv»« fihQao8t«x&l€eit» on house £ly 
li93&^ 9irl%^ fi9^ ii|»9£lI4'ty«. jr. Boon* ^ntonol*» 
t9€4 0h«2il©al afl«xiHaa*loa of i3E»3iia^^ .fteMqi^afl »« 
(H«a oottoa Ibog)* tiMBB. 3\ Bi^. mol«f 2Ct>) 
I960 fruit f l i«9 cmfl thelv oontxoX* ISoziogr«^« 
XndlGii CotJBii:!^ . of i^gxlou3.t«np^ Eoseavdi* 
Hfvr De2Mt 63 p« 
Haftvaftf 0*%t Kaplaait l<,P« and Asuirlseictif C, 
t954 h qoaastitatt&ir® tftudy of n»0%aaeft gas inaiieed 
iSxmmmwB lartslcs and x«arra&0e!s«Dl;B in 
RbriiCt T«t Lindftt T«» msA RosstD^iii B« 
l|€8 fh« poMdttllty of i^i^loflcllon of choaostoxl-
Isnts l a th« ooixtxoX of mum forost p««ts 
(ll>s%y«}« 19^ Int . Congr* Bat* Moooov* p»l84. 
Oohlkom* f • 
1943 Mt Attoloiwic T»a tihxoaosoiMft antddoasn i a 
dor Moioiio duvili savlilcluac yim «lioalJittl.«ia« 
t* latiikt* AlMrt«M« v-Torto* Iiohrt,* Olt 313»541* 
118 
azsa tepa* Aim3.9* Znoft* Hi^pal^* Bonsicii 
S(4>s ^5»322,« 
oatHtQ of Q,Q|^itlg mM^SiSk ^-loS. H? raorsio 
of aitofiliisino sut^ srtcsiQea* £• !}2:^3*|!!^at3 
1970 (%@nx>fii%«xili09:^ ozi 6.0B JiMUM S^kSM C<^^) ot 
^liit'mets chiisiaao atee otisana pxop«Toto &* 
sOktiliKtioa* ^aiAa* I»at« Phftopath* 3aa«i:ii 
OstoYf Z«Xii 
19 9B Xitt«nie%loiui twlv««ii loaiisiacf raAlatioa m& 
filifiNSloaCl !Ki1iAflWUN ^» ZiiAviieti* AlxitMBU ti^ foipb* 
Osttrt Z*I« 
1999 'Qia stnttlo %«9i» of Vx«ar laAuood soaadle 
Moliigar 2ttl-3t1f Xona»at Biiltoiwvlh, 
119 
1944 ColdiieiiMi «ltc»i&6» QhxonoaoaiB oontxseHoiii 
K» 4S9»4S7« 
1965 nt0Xilis«tioii of piak Iiall ^za aStiXto v t ^ 
196S CoJ^ asewftlii* laadtag mia^&tttVvmm99 of mt9m 
9te«i31&ea ana msiaal ^jak toll worn males in 
1963 ^ffiseta of apbolofct on i&o momaioo of 
53(4)» 119-122. 
Eal* E,S« 
1961 MtMJMHt'w kaaryo-typoa in ao»« gmoxA of 
&09qtiito«a« Bull* «»t, Ooo* Aaov«f ?# 174» 
1962 Xp*yay iMueoA a l e t t e eiiiiB^s moA mT%9kUL%f 
^^ MAmMUasSA, 3:^ i»n. a«B«tlo»«ff 47t 977.• 
19f5ft A oytoiMMiiio •tody of tho offtoto of ^«inr»» 
Ai«li»ii on iiOift JiiXBtl* Gwvi^loglA,* if I 
120 
19$4 0/to«n«He afftets of iiuM«>«l«ilIiixt» l a 
in th9 eeasHo «hxoiao«9!9*s of Aidfti ifliHygfit ^* 
Cftolo^a»i g9(5)« M6»355* 
Half K«li« 
1964 OsrtogODatio affoots of dioiaostoslXsxxeo in 
:35s lAtrjoa. *!• r\0c^*«il«i of ^jbnlMQ iMoismA 
^imm^ in tmmi^ty aad fmrtlHt^ of iie^ia 
aSOTlJilX'* ^c i» BuU,t 127(1)8 119-131. 
1966 Ctsfismaom teeaJiaQo ininooA 1^ aakjfl^aakiBo 
C!iieDi»®sa« 10s 44»!^«« 
196B Jffooto of tlialidoislde on the dovolopiMnt of 
^hmatOm^^ 69(3}s 2ia>»Sl3* 
19i9 i f foot of 6i.Oifttisiaiiio on the dovoloxntnt of 
onvfioo in tho hiixtm fXy§ HsmSk SlMfUiXM 
<»if»tom)» Aota, ]^Mofl»l• a»h«aotfl«r,»<4(5)> 
344-1f1, 
121 
CAf^ Jfi". ana li.iiA<|ui0lt I>«A« 
19?1 %»fliei^lo» of ^ 3 fyfixlle iiiaaet vilnsiao 
Gast K» 
^4|i^ ?ir!)9s cm^  fr^tutmsdos of dixotaoai^ es aliemelion® 
19$4 Eftftio 8tozlli£Btioa ira, dh i^aEystexUlaitHon 
In liottwa fli®© mt^  i!>9aq;uito0®* «f» I'lean* .^toiaol*! 
57(1)1 T5V756. 
19T5 E«inwA««%lon of Hio BMOOII fXyi Ha^ tlAg aetlTity 
M i MfHag «iiap«lmMlity ot tlXmn tvvstod to 
ftaMitiMA ia sii«iii« x«l«aM piof]Riw«i«* J« 
Booa* Ste%9aiiX*f (Mil €6f»€$5« 
122 
1964 On IStm waammfvAwmmsA tor Qmifstl^icsmeil^Q add 
sjBHiMis in Hi* fxodofsticsi of ^vmmmw» 
ti I4&*t$(5* * 
r.0ttepaai» •^'Wt Ox^stait f!«ti« end Boiisoirto* \*B» 
62(2)1 515»3S3. 
t9$2 .>t«xilit:r In fhe wmnLem fkiait flar (ifiiiSaEttIyi 
23i3flUI> ^mamSL hy ali«aleiXa* tidttacNit 197<3992)> 
714*755. 
H i t X] lW«Hti l i4R OR 1lfak« « M e f 4ll«Bl««I VIQ^Mta 
M mmmH «tai^3.arl« itov Hi* f^mit fly* Ci«A^»» 
!•!«••« 221 t l ^ t e / 
19i9 K f g f t t f i i n f af t«f« •lMl,U««a MiodlMii flrait 
) t ( i ) i K-^ aft. 
1P3 
t99B ^ e 9t$9et of 8t9xilis«d nal«9 on ft s«lttn& 
t9?0 tafeoftii^ cfcioii Into t^ i® off«otd of eli^ostoxilaxto 
<m 1^ ® {iioop Iflloy fl:r %MM.t IPIfTltfffi (idotaiaam) 
C" |^stwaSCailll|iio2l^ i90> aid l^ i® QBoeafSlasad ^sui'l 
f!i«Ast tM^owl'ly of Sy t^o t^ 199 p« 
1966 Dffocjto Of tepa <m tJio ropi»aaet&im o:p^asisi and 
Oitoaolo »C6)i 1419*-1425* 
©pMtikOlt B*K« ana tmAeiX^ t«&« 
19i9 }3f£M(t8 of fi|liol,«to m -^o alfsAfa iJ099il» 
.T, Boon* iiiteaoX«t 62(03 12^f2$, 
Stotnoiw 2.«?, AHA caist«i«Boiii, i»«B« 
199€ PotfKl&ii ^ooiWIiif» of tlio otoxl^o ^ 7 
MioiMMi aottioA iA fftttt d / mniftloi^ioa pfogfoaaoo, 
tioo. nmmUam AMA* 8«&,, 911 I4*i04t 
194t ?aegf«o« of tri^t flf oontxoS, Igr iyfiM|4ill<n 
•lofiU»«li«n in HftwiAi ma ^ o Sf«» i^kft1tidL«d« 
Int . jr« A|^ I^ « KadHtfl, Zoeto», 19i 42^4i4*f 
\', \ .^^  
124 
Gt^aaTp S,2 .^t llartt '^ -•C.t BaMrilSi J^m9 ecsmsa^aaf a.^«, 
tlaxls3&a i^md@ 1^ ttQ ofifthoAa of male %mihi<» 
lixttoB mi& 0t0xlle ia^ jEKSt s^ ^^ leaso* «^ 3c»»i* 
^tomol«» 6» 13^155. 
t964 A co!^ a»i©(Si of ©enotio cfeanifss inOueoa toy 
mono f^tmotioiisa oad a polsft^otioniaa fOk^lixting 
1999 M«a«iixeBi9sst of ttie d«««10fiii«iit of x«ai0taiio« 
to inoooti^do vith molflEi fly* \|plo* Eo3«» 
fSftittSSt 1« 
19«S OflKSft xaAitflioa inAueoa eomiaiiit liltiiaity to 
tlio 9^tm of ^ o oi ivi tmlt fly, J« ^eon. 
125 
1999 ^ « «xmM3i«& «f£««ts o f 3P»A$atioii ana Ynoiime 
<!h@rtlGia.s on a l t o t i o o ^ l o * Vfi» ::jffoot o f 
oaaMa^a use o f >«»nijni « id ^^liottps on ¥oiibida 
1 9 ^ Ajtiolst® infiisQea a t e s l l i t y i n ^^^oc^ MMSM» 
3» nksoa, :^tOQOl«» 6tt lSl4»lSf7. 
1955 m f f t f w i t l a i s?©9i)on30 o f ra^ot io stofpa i n 
niktem^mmatm ^f^^ t o altToipri mistovd* Oaa0tioa»i 
401 10?-115#* 
1959 EftdiaitiQB indiioaa and ^nw t i ea l l y ootstflfad 
9«Mflie«t 44i 1053»1074** 
19i3 HflllAft aMM^sr o f BMIO iio»ttii%o««t jyiflie ^ g ' * " * ! 
•%«iftlis«A ditaieaXly or tgr eNKiui vadiglloi i* 
^•<|Wl«« 9mt9*$ 25Cl}t 5^34* 
1?B 
f9flS fh« •ffMtt of ina^vtlon <m nal« atlools 
i» ^<lttttawarea jamaLs (^or«c«i)« xi« i?h9 
in^tl»2tiCS& 3 * <$lZ0SS8^i3@ SSIlt@tiCB3« OhTSS^SS^a 
t954 .%iir5al ecology and evolu l^cm.* Ccali»l%e tlsiv, 
Prtoa (ana 3di)» 
1954 Doeiamt l@ttiaa snA tnactivsctioii effects of 
• ?a^0T3 not etsi8»lt«d in ozlglxial* 
